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SUPERIOR SOLUTIONS BY DESIGN 



A ny PC maker can daim ro offer a solution chat covers your nccds. But ar Micron 

Electronics, vve prcfcr to 1er our history and our products speak for themsdves. Wc 
ihîiik you 11 agréé, it’s un impressive sîofv. 

S upcrîor Technology—A Micron Tradition 

M icrtm bu t1 d s 1 5 Cs w ith a I egacy o f ex ce lieu ce. Dur m a n u facE u ri ng p rocesses grew o ut of 
nearly two décades în the semiconduaor business, where précision is measured in milliomhs 
ot an ïnch and quali [y in parts per million. XVe've huile strategie rclatkmshïps wirh compatîtes 
like Intel, Microsoft and Novell. Frorn tins solid backgrouiul, weVe forgïng unbeatable Sys¬ 
tems you can cornu on today and tonmrrow. Best of ail, wc just doublcd our niemory 
and added powerful enhancements to se vend of our Systems (sec configurations). Ibis 
mdustry-leading appruach gîves you a vast increase in System capadty ar bargain priées. 


A wa rd - Wî t 1 j u u g Products 

In die past two years, Jcading rndustry publications have applautjed 
Micron PCs with mure ihati MO awards for producr performance, cus- 
tomer service and support* Thts indudes PC Magazines Best Products and 
lui i tors 1 Choice awards in scvcral catégories. Ad d mure than 40 PC WorU Best Buy awards and 
you ve goE an impressivc tccbnology bail ol famé. 


Kccognized Service and Udiahtlity 

Aller your pu relia se. die story continues. Just ask PC Magazine readers. Thcy 
besmwed cm us die coveted Readers* Choice for Customer Service and Reliabtlity in 
1994 and 1995. Ami PC World recenrly awarded us ftrst-tier status along with tbe 
likes of Apple, Compaq, Digital and I IB Pretty good company, wnuldnr you say? 

Micron Power iM Warranty—An Indus try lirst 

Wv support our relîahiJtty promise with ihc industry-leadîng Micron Power war- 
ramy*. Ir backs rhe microprocessor and main memory for five years, an industrv 
firsi. Add a rhree-vear. parts-only System warranty and a 30-day money-back gnar- 
antee, and you can resi assured that you Ve in gond hands, 

Circlfl \ 22 on Inquiry Gard. 
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MlLlEHNUf PI 66 

B 

Millehnia P 20 Û Plus 


Millennia Pro 200 


Millennia Pro 200 Plus 


• Intel 1 66 MH 1 Pentium processor 
*512KB pipeline buiir tethe, fl;»h BIOS 

■ U El DE (MOM drive, 3.5" floppy drive 

■ 16 bii siETB-aîûjrid £ speakers 

• PCI 64 -bfl 3 D video, MPEG, 4 MB EDO 

■ ïooMree miAÜmror desktop 

• Mkrtdî Motte, 1044 cey keyboard 

• Ukfosofl Windows 95 S MS Plus! CD 
■/ * S^tcf/ 3 -ytw Micron Ptrutf* «rrorty' 

• Ml EDO RAM * 1.2GB EIDE bord dcive 

• IS" Micron 15 FG*, .^Bcfp [13.7'dHphy} 

• Microsoft Works 95 CO 

s l,999 knbWn 

• 3ÎV3 [DO MM* UGi EIDE hc:d iriw 

• 15 'MiuwlîfGx. J^dlï-isplBït 

• ttnnh Offiie fin 95 S E«fcM 95 (Ds 


s 2,399 


Ïitjwb Ik5é Sé^rnwiih 


•MMi EDO MM «3.1GB EIDE bord drive 

■ W Micron 17FGn. .7Êdp (IST disployl 

■ Microsoft Office Pro 95 i loofeèei 95 CCH 

s 3,149 iBubusiffM 

• Wîtfi 133MHz Pentium proces-sor..sélrotl S200 

• Wiih 2ÛDH.tti Païlwn prwessor. 01 H SIM 


* Intel 2 D 0 MHz Pentium proc essor 

• SIM pipeline burst tod», flash BIOS 

• PO 32 bh Ultra SCSI Fosl îO conldîer 

* BX SCSI MM drive, 3 . 5 Mbppy drive 

* 16-Ewt stsieo Sound & speakers 

•PCI 64 bit 3D video, MPEG, 4MB EDO 

* TooI-Itk mmiloww w desktop 

• Microsoft Motte, 1D4 key keyhoccd 
•Mitnwft Wniows95 & MS Fins! CD 

'J* S-year/S-year Micron Power wmnlf 

• 16 MB EDO RMMGUFati SCSI -2 h:rd drive 

• 15" Micron 15FGx, .?8dp (13 T display} 

* Hj'crüsaft Works 9 S CO 

s 2,499 

•32IU fOÛ HAM * 2G3 fat S(SIÎ ha J drîvs 

• 15* Ifcrim 15FG>, 2^(137* (tspioy) 

* MkrDSûtl Win Pto 95 S Sookihelf 95 CDs 


s 3,199 


tanta bon SlW/mnli) 


■ 64MS H)0 IMMGS fat SOJ-Î bœd drive 

• 17'ttkron 13T6x, .JUplISS 1 feftiy] 

• Mioossfl Offks Pis 95 î tablai 95 (Ds 


s 4,249 

■ H lfiiMHi Pentium jMKessor..subtroctSIOÜ 


SiMifti Iéim SHi/mc 


• Intel TOOMHi Pentium fto processw 

• 2 56 K B internai cache, Flash BIOS 

• 8K EIDE CD-ROM drive, 3.5" flflpfl drive 
■ Ib-bii sleffeû swmd & sptfbft 

•PCI 64 bil 3D vîdeo, MPEG, 4MB EDO 
•Twlfoe minitower or desktop 
•Microsoft’ M&te r IWlff keyWd 

• Microsoft Windows HT Wockstatiwi CD or 
Wndm'ÎSSMSPlus! CD 

)/* S-yeor/3-ysor Mkntt Power'"* warranîy* 

• 16MB EDO WM* 1.2GB EIDE bord driva 

• 15" Mitron lSfGx, .2Bdp 1137' dispSoyl 
1 Microsoft Works 95 CD 


s 2,399 


IfÂtA ksi St l'nBcà 


* 3 ms EDO rn* 2 . 1 GB BDE bd drive 

* \V Micron lîfGx, ,26dp (15.8* disphry] 

* Micrpsoît Office Pïd 95 £ EtocfaMf 1 95 (Os 


s 3,049 

désigné dTar 

■ 


tarins bftlSIH/MfÉ 


Micro soft * 
Windows" 95 


• Intel ÎMMHi Pentium Pce proassor 

■ 256KB inter ni code, flash BIOS 

• FtUÎ'bit Ultra SCSI Fosl 20 conliDller 

• Bï SCSI CD-ROM drive, 3.5' Roppy driv& 

• 16 -bil stéréo Sound l speakers 

• PCI 64-bit 3D video, MPEG, 4M! EDO 

■ foofftee mini tower or desktop 

• Mkittûft Morte. 104 iey teytooid 

• Microsoft Wesdows HT Workstoiion CD or 
WndwîSilSPldCD 

• MkrosoTl OEfice Pro 95 £ DooksbelE 95 (Ds 
ijr • 5*yepr/3-year Micron Power worrenty* 

• 32ME EDO RAM ■ 2 GB FostSCSI-2lærd drive 

• 15' Micron ISFGt, disploy) 


S 


3,499 




• 64MB EDO RAM * 4G3 Fost SCSI-2 bord drive 

• ir Mitron lffGUédp (15.8' disphyl 


s 4,549 


Indra fera St 5^mé 


S mi Nuamzmii,. 

7,649 


\mm WM* 9GB Fosî SCSI-2 bord drive 
21 * Micron 21 FGx, 26 ip 120.0" dspioy} 


IrôitaiSHfl/tt 


MICROSOFT 
VMM* MS NT 
Rl Alft ÏOBLJN 


Home MPC PI 33 


nf oroci 

• 256KB pipe! ne bu fit c«h. flash BIOS 

• 16MB EDO SAM • 1.2GB DDF bord drive 

• BX EIDE CD-ROM drive r 3.5 r îbppy drive 

• 14-bitîiereo sound £ speakers 

• 23 .B Eoï/modem, speokerphane, voice mal 

• Microsoft Phone lele^bony software 

• Internet reedy: 

Internet in o Sûx from CompuSirvt^Apty 
bend Eïploiei 

• Piodigy', Hmerko ÛnTme : l CompuServe 
triobembersbips 

• PCI Ê4 bil 3D video, MPEG, ÎMB EDO 

• 15 T Mitron ISFGtt, Jdp 1137* display) 

•Tool free minitower or desktop 
•Microsoft Mouse, 104-by keyhoard 

• Microsoft Windows 95&MS' Plus! CD 

• Ûiidt en Fi "cnciol Fak idtxk Ouicken Deluxe 
5.0; Qukktn FinotKid PbiKr''OMiea Pcrenîs' 
Guide to Mosvey üu^en Fomèf Lewyer' 

• Mkroîofr Home Pe* indudec Works 4.D for 
Wînckrws 95; Pubkhw Ddvxe for Windows 
95; Encorlo : 96; Enoorfa 96 World Allas; Musit 
Central' 96; Wîne Guide; Ârcode 1.0; Stents- 
Sports Exfremes Collection; tin émana 96; 

Juba Ch Jd Home Cook'n Best of Windows 
En'erlainnsenl Petit: CD Sompkr (induding 
Enry 3 gomedemo) 

- /* 5 yeorfl-ywr Micron Power"* wantuty' 

5 1,999 

•Wîlh I 66 MH 1 Pentium processor.add $200 


Home MPC P200 


• Intel ÎOÛMHi Pmlk» pcou^sor 

1 Î5ÉKB pipeline but si totbe, flash BIOS 

• 32NIB EDO RAM* 2.1GB BDE bd drira 

“ ËX EIDE CD-H0M drive, 3.5* floppy drive 

• 16 'bit 30 Wavetable slereo iûjr.d tard 

• Advertt AV270 2x25 watt stéréo speokers 

• 23.8 fcx/modem, speaker phone, voice rwif 

• Microsoft Phone felephony softnrt 

• Ifiterrel reody 

Internet In a Box from CampuServe/Spry 
Internet Explorer 

• Frodngy, Americo Dnline 8 CompuServe 
triai rnemkrshrps 

• PCI 64-hct 30 video, MPEG, 2MB EDO 

• 15' Micron ISIGx, ,28dp (137" disploy) 

■Ïoohfïee minitower ot desklop 

• Üoosoft Motte, IM-kiyltcybnid 

• Microsoft Wbdows 95 6 MS Elus! CD 

■ Microsoft Ûffke fto 95 1 SookM'‘ 95 CDs 

• Ûukken Fmandl Pok induits: üuitken Dduu 
5.0; Quicken Rnondûl Haoaet Ûuicken Pcrenls r 
Guide to Money; Qukfeen Family lowyer 

• Microsoft Home Pok rodudes: Works iûfw 
Winde^s 95; Pubfisber Deluxe for Windows 
95; Encarta 96; Encarta 96 World Allas; Musir 
Central 96; Wine Guide; Arcode I.D; Scènes- 
Sports Extrefflés Collection; Cinemonia 96; 
iulks Ouki Home Cocking: Best of Windows 
Entertainment Fock; CD Sampler (ûdjdLig 
Fury game de me) 

J • 5-yeor/3-yeor Micron Power w^ronty' 

7,899 W* 

• Wrth 166MHt Pentium proctssor.._sublrad $100 


bkmikii^Siln ' 
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1 hnsracJ Fn, 
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Outstanding Performance—Dan’i Take Our Word for It, 
T.ilk is cheap when yourc speaking for ) r oursclf but when \ù 
from ihc moût h of an î n dustry expert, it ca tries weight. Here 
are a few of many examples of whar theyVe saymg about 
Micron 11 " PCs: 

Micron Home MPC ", . . the fastes t weve ever tested , . .as 
well as a marvelous faillily package , . . h wins our Top Rated 
avvard. . . . ”— Family PC, May 1996 

Micron MiLLennia “lu short, Micron covers ail the Evases wiih 
this Best Buy. ^ —PC World, Mardi 1996 

Micron PowcrServer "This is deftnïtcly a Best bu y. 

-Computer Shoppa\ Jamiary 1996 

Micron Millennîa TransPort tw “ . . . nearly a dead ringer for 
IBMV l EiinkPad . , , but pèrforms becrer and saves you about 
$2,500.” -PC Magazine, April 1996 




J 5-yeor limilccf woirimly ou nûïrgpfïceiior nnd main raeinory 
1 3-ytsr limilfd parli-»nty sys-lpnj warrant^ 

1 1-, 2- pr 3 r ycaf a-ptïanal cn-iilE tttvkd cgrecnnenl 1 far dl diskOp syiltni 
1 30 dojfi cl Irte Mki'oa^irpptid soflwoie ivppsrI 
i 30-ddf pi ! r.i | "ts (1 f tCty 
f 24-h&ur îtthütcd tifpirl 
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SCO E Ka. f c: tf Roaû, Nanpa ID fl5637 - Mon fn Êam tDpm Sat 7anvSpm (Mî) ■ intemaîiCJul Salêî Hours: Mon-Fn tijt»7pai [MT 1 
2DB-SH * Fax 20S-893-3424 • Purchase Ord^r Fàt 200 893-6852 * GSACOfUrad *GS35F43î70 
♦ Tecnn»ul Support Avalabla 24 Hours A Day-7 Days A Weefc * Tedmical SuppoM E-mail: techsupport. meic@mbfon.oon 

, I m Woon f Mrornep.. l r *J rtfls rrwr.n; Upçni EkKlnprani u rd reipLimlbà, fcc unswi! fli mm n WOafflï#if P Afl ^X^ata w WÆ^ïl lo fl» ^->1 ■ 'j PacM 
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MICRON 

ELECTRONICS, INC, 


800 - 362-7306 

http://www.mei.micron.com 


































































INTRODUCING A FLIGHT 
OF THE IMAGINATION. 


FULL-MQTION VIDEO 

With Toshiba s Zoomed Video 
technology and a ZV PC Gard, you 
çei fult-screen, fulhmotion video 
and MPEG support without 
smifimg System performance* 


BUILT-IN ZdÆhps MODEM 

Exchange e-mail Surf the net Senti 
a fax. A 28Æbps voice/fax modem 
makes if possible. Other tefecom 
features indude a speaker phone 
and answering machine. 


PENTIUM" PROCESSOR 

Tecra's blazlng 120MHz 
Pentium processor easity runs 
totiays comptex software. 
And at just 2M ithetps 
maximile baîtery life . 



mr coton display 

See the hig picture . Measuring over a 
foot diagonalty, this stunning active- 
matrix display tentures awesome 
800 x 600 résolution pmvldlno plenty 
ot room for viewing spreadsheets 
and other documents. 


32-BIT PCI ARCHITECTURE 

Coupied with 16MB of high-speed 
EDO DRAM and 256KB ofL2 
cache, PCI architecture gives 
you maximum data thmghput 
for faster System performance 
and peripherai response. 



MODULAR 6X CD-ROM 

A fuit 50% tester than quad-speed drive si 
Plus, SetedBay' architecture têts you s wap 
a CD-ROM drive with a modular lloppy 
drive, or even a second hard drive. 


INTRODUCING THE NEW TECRA * Picked with cuttmgedge technology, the nuwest Tecra bas the pdwer to make your ideas 

tly, You geca quick'thinkintf Pentium' processor, lightning-fot PCI architecture and a massive 1,3 billion byte hard drive. Plus, 

Tecra ofifers powerful multimedia wirh lidkmnion video, stéréo sound and a bX CD-ROM drive you can s wap with a second 
hard drive. Top it ail ohi with the expansion capabilities of rhe Desk Station V Plus, and you ve got a notebook that 
will take you to nevv heights* For more information vîsit the Toshiba website nt httpi//compulers,tosKiba*conit 


or for a d caler near you, ca11 1 -800-457*77 ? 7* 



01W6 T&iftfct Aro-xa Nonniton Sy^tms. Inc U speatcxxrs and Miabéty t*t tt Al prodj^t rtfctWO by tr*3*c\*A tyrtvi 

tu WO'Of by tfiô.-r retpe&vt ronpaffies. triMà Iftfjrii and Rmtufl Fracautf Lo-js* art tn^n*** 0* mitf Corptf tinxi 
















COMPLETE WITH 
LANDING GEAR. 




POWERFUL DOCKÎHG 

Who needs ü desktop? Ttte options! Desk Station v Plus 
unlocks a weaith oî expansion capaùiiities with additions! 
PC Card siots as well as Pü/tSA siots The Desk Station 
also gives you a Select Boy' fora modulai CD-ROM drive 
or fîoppy drive, stéréo speakers, and instant connection 
ta your monder keyboard pnnters and more. 

-^ ' s fonding gear for your n otebook. 



* iZ.î'üL coler attra-natra TFT dftptay, 
600x600 reso! jten 

» 6X CD-ROM 

5QDCS 

» W.1*da. color d^aJ-scin DSTN thspîay, 

1 600 résolution 

* OpOonal ÈâniÉittâ 


BQTHMODELS 

* 120 MHz ( 2 . 9 v) Pentium' procéder, 

256 KB L 2 «Cf# 

* PCisystefivbusardiWuri 

* lÊMBoftOO DRAM «xpiFidaWf io 144 MB 

1 1.3 btüi-an byie (=>1_26GB) removable tard drive 

» Bü.iE-in 2B Elüy-s vüJt&Tix modem 


» s&efcf mM&is im m<t, ex cü-row 

or opfeCAat second hird drâe 

* PCI graphies ccfiüTOifer, 2MB vid» memtey 
» IfrWt Sound BlàSîar’Prû «Ufipaliîde aucio syaum with 

ïlereo speakers M microphone 

* SLpports Iwfl Type II or one Type Ul 16 -bit PC fords, 

ZV Catds or 32 -fil (Mus Carte 

■ F fl (Fut Infijrtd \ eomplîsnt Jîtns sa tac* ports 


‘ L.’V, 

■ l-tttîraied AC adapter 

* Optiond Dtth Stfi m V Plus docVing station 

* OpUonal NotaDock" il Enluncsd Port Replica’or 

* Windows* B5 or Windows* loi Workgroups 

■ 3 -yeaj ümil^d wairinsy 

* To!:-:r« lfdHVicà! fcippwt -1 days a usa. 

24 hxus a day 


In Touch with Tomorrow 

TOSHIBA 

The World's Best Selling Portable Computers. 
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COVER STORY 


BREAKTHE * 

BANDWIDTH BARRIER 


BarbaHans at tHë Firewall 
B0NA3 

Bÿ Deborah Kerr 
If you rhink a firewall is ail y ou 
nced to p rare et yqur cnterprise 
network fram Internet intrudcrs, 
y ou better rhink again. 


BY TOM R. HALFHILL 
New techîiologies will 
deliver an unprecedented 
amount of speedy on-line 
bandwidth. 


STATE OF THE ART 


Contra! Quality 
82 

By EdttutttdX* Dejesus 
Maintaining software quality 
wlien developing client/server 
applications requtres new 
tools—and new concepts. 



When Gond Enoucjb Is Best 
85 

By Edward Ÿoitrdon 
When designing clic m/server 
Systems, “good enough" is best, 
says the software gu ru. 


Developing Quality 
03 

By Charles D. Kmttson 
Âdvice on developing those 
scary distributed applications. 

Tésiing P Tesling 
97 

By Stephen R , Quinn and 
Muralidhar Sitaram 
Simplify tes ting clientserver 
applications with shrink- 
wrappcd and custom tools. 


SPECIAL REPORT 


Convergence Strategies 
123 

Data's New Voice 

Î29 

Global Video Village 

137 



Forms Follow Function 

Î53 

By Peter J errant 

Electronic forms linked to Web 
front ends coule) help replace 
rhose zillion pièces of paper. 


BITS 


ming for Intel’s MMX, and 
p rai se the core of BYTE. 


Cyri x 8x86 vs. Pentium 76 

SSA Drives Arrive 28 

Sniarter Radar Detcctors 28 

BYTE's Best of PC Expo 30 

New PowerMac* 34 

Qbjects and the Web 3C 

Kmith on Code 40 


INBOX 


EDITORIAL 


Smart, Fast, and Well 
Connected 

14 

By Mark Schîack 


WEB PROJECT 


Rush Me, Pull You 
Î17 


19 

BYTE rcaders sound off on 
dectric rnoncy, Internet com¬ 
merce and pnvacy, program- 


By }on Udeil 

How to combine e-mail pusb 
and Web pull with Next’s 
WebObjects. 


4 BYTE SEPTEMBÉR 198G 
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EVAL 


REVIEW 


LAB REPORT 


Microsoft Catch es Up 
with Netscape 

41 

By Rex Baldazo 

Microsoft^ laïcsr Web browser 
marches Netscape Navigator 
feature for feature, plus adds 
some tricks ail irs own. 

Adobc's FrnaJIy the 
Managing Type 

42 

By Russell Kay 

Ger iinified font management 
on rhc Mac and Windows PCs 
with Adobe "s new ATM 4.Û. 

Quality Prînting, Fast 
and Cheap 

47 

By Robert L. Hitunnel 
NEC*s SuperScript 860 com¬ 
bines great featlires with Adobe 
PrintGear technology for good 
Windows performance in a 
low-cost laser prinrer. 

You Talk, Warp Listens 

48 

By Barry Nance 
Thanks to VoiceType tcchnolo- 
gy, y ou can tell the new version 
of OS/2 whcre y ou want to go. 



A High Fîvc for the 
Latcst LaserJet 


167 

By Robert S, Hitntmel 
Hewlett-Packard 1 s LaserJet 5 is 
an impressive workgroup/net- 
work primer. 


COMPARISON 


Powerhouse Pentium Pros 
161 

By Dave Rowell and 
Peter D. Varhol 
We test the fasrest Intel boxes 
on Hart h: 200-MHz quad- 
Pentium Pro servers from ALR 
and Compaq. 


CORE 



OPERATING SYSTEMS 

A Real OS for Real Time 
51 

By Vik Sohal and Mit ch Bumiell 
LynxOS provides a good, 
portable environment for 
embedded applications. 

NETWORKS 

The New and Improved 
Internet Protocol 

55 

By William Stallings 
Additions to the Internet Pro¬ 


tocol eusure future growth and 
new binerions. 

CPUs 

How PrintGear Works 
59 

By Andrew Shaw 
Adobe 1 s custom proccssor 
implemcnts a print architec¬ 
ture for hîgh-perfonnance, 
low-cost laser priuters. 

PROGRAMMINC 

Better Java Programmîng 
63 

By Peter Wayner 
A look ar how Java dy nantie 
linking mechanisjn opérâtes, 
and how vota can use it to write 
fast er Java programs. 



LAB REPORT: HARDWARE 
10 Multifonction 
Telephony Boards 
104 

ByMa^gi Be rider, Dorât by 
Hudson, Jim Kane } and 
John McDonough 
NSTL tests all-in-one boards 


rhat 1er you dial up, dial in, 
se n d f ax es, b ro wse on-line, 
and do voice maïl. 

LAB REPORT: SOFTWARE 
Scrving Up Data on the Web 
112 

By Mark Hettier 
We cake a close look at threc 
Web-server programs 
designed to deliver darabase 
access toyour browser* 


POURNELLE 


ALïttleTasteof Crow 
169 

By Jerry Paumelle 
jerry tracksdown the real 
reas ou his new Cyrix machine 
crashed and fînds an answer in 
an unexpected place. 



Wearable Pentium 
228 

B)' Dave Andrews 
What Claudia Schiffer might 
wear while troubles hooting a 
nu cl car reactor. 



220 

DeLorme’s Map’n’Go niakes 
an excellent travelmg Compati- 


ton; Gateway "s newest Pentium 
machine lias more than fust a 
zippy CPU. 


SERVICE 


Reader Service 

Inqniry Reply Cards 128A-B, 
212A-B 


Index To Advertiscrs By 


Alphabétisai Order 

212 

Pro du et Category 

214 

Editorial Index 


by Company 

21 E 


PROGRAM LISTINGS 

FTP: ftp.bytc.com 

Front BIX: jûln ^listings/ 
frombytc96" and seltci the apprqpri- 
a te siibare.i (i.e., “sep^é"!. 


THE BYTE WEB SITE 

and THE VIRTUAL PRESS ROQM 

wwwbyte.com 


BYTE OSSIJ 0360‘ 52901 .* publüHïd marMhJ, Tho 
McGra wH II Corrpa^KH. Inc, U,S. tubietifccr rito 
$29.95 pcf y&ar. In CanadaMnd Maïrco, $3 4.05 pet 
ÿf ar Ëurapoan t^rfac * maJ pufcaeftpitiona $60, *>rtn*J 
Î'Q 5. IJon Ëuropaantubacqptione, $6 0 îüdic»- jJ ck 
$95 Ai lo-sign tubacnpt^irwarBpnyatita « U $ 
tjrKt, iftal can b* drawn en a U -S- bard. Cflpkrt- 
$-3 95 m*w U 5 .$4 95 Canada. EiociÆw, Edrtorîal, 
OtJüon, fcnd ^ J. crt;iir.g Off-ces; Ona Phaon j Mill 
Un®, Pfetertoneugh, N H 03 4 59. Ftonad.caJi pcwtaga- 
Êftd standard mai postale fn «ifien code* W59. B5B, 
W5C. W5D. WëG, W5H) püMd H Pefo'bôrûugh, 
M H. 1 N ï RC S C *id add tionaî ma^no o'ticei Foit*g« 
pj d al W nr pog. Manitoba. Canada PqsI ÈnlamalionAl 
Pubbutiona Mail Pïodyci Saf«* Na 

246492 Reg ïPfrfd for G ST u Ths ^cGri* H il 
Compare*. lnz . GSI #133075973 Pp*Ut»#H* r: 
So">d add'Cîi and Ij^Ænerji Efje^tic™ la 0I7£ 

PO, B 552, HçhMwm. HJ 09530 

Prinied in ihe United Sla les of America. 


SEPTEMBER BYTE 5 








































CONTENTS BY PLATFORM 


INDEX 


WINDOWS 

Cyrix Gx8G Matches 
Pentium . 26 

We run preliminary bcnchmark 
rests on a new 150-MHz CPU. 

SSA Products Deliver Bcttcr 
Storage. , * , * . - - * . 28 

Serial Storage Architecture 
de vice s bave several ad van rages 
over UlrraSCSt, 

Compaq Notebook Named 
Best of PC Expo . 30 

The Armada 4100 morphs 
from a flyweight to a multime¬ 
dia heàvyweigbr. 

Japanese PCs, RoundTwo 36 

TKey’re back. But thîs cime, 
they’ve standardized on Intel 
CPUs and Windows 95 . 

Microsoft Ca tches Up 
witli Netscape . 41 

T lie new Web browser show- 
cases Windows technologies, 

Adobe's Finally 

the Managing Type. . . . 42 

ATM 4,0 is a good way ro itiân- 
age ali your Type 1 and True¬ 
Type fonts. 

Ûuality Printing, 

Fast and Cheap . .47 

NEC’s SuperScripr 860 laser 
primer combines high perfor¬ 
mance and low price. 

Servîng Up 

Data on the Web .... 112 

Three NT-bascd Internet 
servers from Microsoft, 

Oracle, and O’Reilly. 

10 Multifunction 
Telephony Boords . . . . 104 

The best Swiss Army knives of 
PC communications, 

AHigh Ftve 

for the Latest LaserJet . 167 

HP’s newesr laser primer is 
built for Workgroups. 

Powcrhousc Pentium 

Pro Servers .- . 161 

Quad-Pfentium Pro servers 
from ALR and Compaq pro¬ 
vide rip-roaring database per¬ 
formance rhat’s co st-effective. 

Paumelle: ALittle 

Taste of Crow . 169 

Trou bled b y System crash es. 


Jerry finds an explanation in an 
unlikely place, 

OS/2 

YouTalk, Warp Listens . . 48 

The newest version of Warp 
incorporâtes voice-récognition 
tedmology that lets you tell 
OS/2 where you want to go 
roda y. IBM is also thrnwing in 
Java, OpenDoc, and thousands 
of de vice drivers. 

MACINTOSH 

New Macs Feature Latest 
PowerPCs. 34 

These just in: Apple*» first dual- 
processor box and a 225-MHz 
tower from Power Computing. 

Adobe's Finally 

the Managing Type. ... 42 

ATM Deluxe will offer serions 
f o nr- m an âge m en t capab Mit y. 

How PrintGearWorks . . 59 

Adobe's printing architecture 
and processor could be the 
brains of your next Mac primer. 

A High Five 

for the Latest LaserJet . 167 

HP’s newest and best-yet 
Laserjet cornes with PostScript 
and support for LocalTalk, 

NETWORKS 

Break the Bandwidth 
Barrîer ....»*#•** 68 

Cable and ADSL modems use 
existing TV and téléphoné net- 
works to dcliver Ethernet-!ike 
throughput speeds, 

When Gond Enuugh Is Best 65 

Software gtiru Ed Yourdon 
offers advice on building 
client/server applications, 

Testmg.Testïng . 97 

Shrink-wrapped and custom 
iooIs simplify the testing of 
client/server applications. 

Convergence 5 trategies 123 

Any-to-any digital net works 
require new protocnls and 
changes to the infrastructure, 

Data's New Voice ♦ * , . 129 
The emergingall-digital net- 
work will imegrate voice and 
data transmissions, 

Global Video Village . , 137 
Fi ber will make digital video 


net works a practical reality. 

Until then, broadhand tech¬ 
nologies offer partial solutions, 

Powerhouse Pentium 
Pro Servers . 161 

With four proces- 

sors and a compdling server 
architecture, ALR and Com¬ 
paq’ s quad-Pentium machines 
reach new performance levels. 

A High Five for 
the Latest LaserJet . . . 167 
Time fora new printer ou your 
l AN? Check oui HP’s newest 
mode! for Workgroups. 

INTERNET 

Microsoft Catehes 

Up with Netscape , , . . 41 

Internet Explorer 3.0 bas some 
rougit edges, but it supports bi¬ 
place activation and incorpo¬ 
râtes VBScript, 

The New and Improved 

Internet Protocol . 55 

William Stallings ex plains 
enhaneements that will allow 
[Pvé to support more addresses 
and new data types. 

Setter Java 

Programming . 63 

If you understatul Java's ipech- 
anism that dynamically links 
with objects downloaded from 
the Internet, you can givc your 
applets a speed kick. 

Break the Band wîdth 
Barrier* . - 6 8 

Broadhand modems may givc 
us faste r Internet access, but 
things can still get clogged-up 
upstream. 

Serving Up Data 

on the Web . 112 

We look at three Web-server 
pro grains designed tü deliver 
data b a se access to your browser. 

Rush Me, Pull You . ... 117 

Neat things you can do with 
Next’s Web Objects, 

Convergence Strategies 123 

Is the Net the right fuundatton 
for global digital networking? 

Forms Follow Functinn . 153 

The Web and new software are 
changing the way businesses 
process elec ironie forms. 


ADSL .68,123,137 

ActiveX .41 


ATM .123,129,137 

Cable . 68,123,137 

CD-ROM . 

,.38,169 

Chips .26,34,59,161.169 

Client/server . 

.. .93,97 

Databases . 

..27,112 

Digital subscriber line .. .137 

E-mail .. — 


Ethernet .. 

.169 

Fonts .. 

.42 

Forms, electronic .. 

.153 

HTML . 

.117 

Hybrïrl fiber/coax .. 

.123 

Internet ..14,34,117,123 

129,137 

JP . 

..55,123 

ISDN ... 

,123,129 

Java . 

36.48,63 

LMDS . 

.137 

Mobile computing . 

,.30,228 

Modems .66,104,137 

MMX . 

.19 

Multimedia . 

. 38 

Networking —123,129J Si 

Objects . 

...36,117 

Opéra tin g Systems . 

..,.48,51 

PCL .....___ 

_167 

Perl . 

.Tl 7 

Programming ..32,40,63,97, 
117,123 

Printers .. 

. .47,167 

Printing tedmology 

.59 

Real-timeapplications ...51 

SONET .. 

.123,129 

SQL . 

.,112,162 

Serial Storage 
Architecture . 

.28 

Telephony . 

,104,129 

Video networks ... 

.,.60,137 

Voice tedmology . . 

..,.38,48 


WorldWide Web . 32,36, 

112,117,123,137,153 


& BYTE SE P TE M BER 139G 






















































And the 


WINNER 




Pinnacle Micro's 

2.6 GB Optical 

Sforage System 






Pinnacle’s award-wînning 2.6 GB Removable Optical Drive 

is only M695 (MSBP) complété with one optical disk. Based on Pinnacle’s unique 
optical technology, the Verte* boasts a 19 msec seek lime, a maximum data 
rate up to 4.3 Hegabytes per second, and a last rotation speed of 3755 RPM. 

Vertex utiliies removable, high capacity optical media for unlimited storage. 

Fill up a disk, just pop in another. Data intensive applications such as imaging, 
networking, digital video/audio, graphies, and data archiving ail require the 
optimum level of data integrity, portabiiity, and fast random access 
to your information. Vertex can hold up to 2.4 Gigabytes of 
mass storage on a single cartridge that compiles with industry 
standards for data interchangeability with other 2.6 GB optical 
drives. Each removable disk is only ’ 119 (MSRP) and has an 
estîmated shelf life up to 100 years! And now, Veriex-based 
optical library Systems are available in capacities ranging from 40 Gigabytes 
to 2.5 Terabytes for on-line centralized storage in network environnants. Go with the 
winning removable storage drive from Pinnacle Micro, the optical storage leader. 




✓ 

✓ 

✓ 


Best Overall Removable Media Drive 
Best High Performance 
Best Low Cost 



|-^lhsJM>\CLE / AVirpo 

THE OPTICAt 5 T <-> H A G fi COMPANY - 

Tel: 7I4-7B9-Ï000 * fax: 714-789-3150 * hnp://www,pinnademicro,com 

Circle 125 on Inqutry Gard (RESELLERS: 126). 
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Because bad power takes 
make sure new Back-UPS 


Guaranteed 
Protection a gains t ail 
power problems, on 
ail power paths, for 
your PC and 
peripherals. 





/IPC Products hâve won more 
awards for reliahility than ail 
other UPS vendais combinai. 

Ccptiÿi 1 *+*, ATC. Tiiiienurki irt îbf j* -pfTi ,• Elüïir mm. AMCvl 


■ îniegnatei thu Secudty °f a ïwrfe 
Sup-preuof wft/i tho Power ofo UPS 

BackAJPS Office probdtt eneuffr outfefs îo 

pretttt your en(jfe îyîîem. Sjjt putfeti gu ard your 
hardware wtth fuS umt surgc proiecthm. Three c if 
the ta e outfets provkfe lAîkmurieaus battery 
bodwp ro Jcefp your System [tant cradting in tfte 
cirent of a brownoüt or frFadtout. 


ftatïery Rep/t»eem*rtf Warnlng 
Prevcnti Downt/mo 

Art LEO jrgnaJî whe n the Back-UPS 
Officét rntemaJ ttlfit si /înds thé 
baîicry near ée end of rts ffe. Tou 
boyc 6-3 weeb replacement warnng. 
Bcrtenci typrcafly bit 3-6 year* and 
are üicr-replar cable. 


' Site-Wfnrng Fouit indkalor 
Wixhout a ptoper groand, mos£ surge 
protection is usefess- Badc-UPS Office flirts 
you îo wiring problème sudt os mhiing 
ground onoT reversed palcnr/, !wa commor) 
wrring mj'îfaiceî whidt odrerwrce would 
recuire on dectndan's vts.T to diagnose. 







multiple paths to your PC, 
Office gets there first 



' ConvenVent BfockSafe' 

Outiet Spaerrîg 

fiodW/PS Offices GutfeE Oft 
tpoœd to occpmrnfflfctB cfl stzc 
pAj^i, bduéng lürgp tr a n sfor m er 
Wodo- I fou dtort fiove 10 sacrifice 
E/se use cf any of you r ocrt/ets if yau 
use Wock pfogs. 


Internet Reody 
Fax!Modem Protection 
BadUJPS Oflfee's biAïl phone fcne/10 Baœ-T 
jwtwwfc cobk pmecrion 
pravents data fine surges (rom 
àamagjng intemof ond crtemd 
modems. fnotherfxBrt^ inpatl 
ou$ut cords. and oefter System COtnpQtKfXS, 


Protect 



U n fort un a te ly, 
most Jearn the 
hard way, Power prtihleins 
are the single largest cause 
of computer data loss and 
hardware damage. If a 
povver sa g makes your 
modem drop the line wbile 
1 you're download ing a file 
from the Internet, or causes 
! your keyboard to lock 
• before you’ve saved work, 
y ou lose rime, rnoney and 
' end up spending another 
lare night ar rhe office to 
| meet your deadlines. 

, Multiple peripherals and data 
Unes to and from your System 
are vital, but dangerous. 
Without jhem» you can’r do 


Brînging up the issue U awkward, but inévitable: You hâve a botter 
chance of winnlng rhe lottcry than of éscaping power problems. Sooner 
or tarer, every computer user learns about surges, brownouts* spikes 
and blackouts, 

Onfy Bock-UPS Office provides singfe dcv/ce 
Mu/t/potb- protection for ail your egutpment 


HlM PIMI1+ ' fwtl 
tUlKMiACivMlJlU 
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PuTlcdM" 


îfüdjïfonatiy proiecrjn^ trfl your equjprrtenî meanf bt/ynj both o jur^e 
supprimer and a UPS. Çiren th-e/î pn/y your AC fine wai proteçEed 
JSfe* Bade-UPS Office pra tecis a/l the paefts ta aü ycwr e^pment 

tviuiuui U ICI II, JUU Clin I uu 

your job. Howeveç plugging a phone line into your computer doubles your vulnerabüity 
to povver problems; add any pcripheral, and it triples. Even if your compurer’s AC power - 
line is shîdded, when a surge hits an unprotecttd pcripheral, ir can blaze down serial and 
data Unes, and toast your expensive PC 


Oitfy BodUUPS Office provide i troc common 
ground protection 

f jfytt i 



HfvrT I 



U ru il now, protection for your enrire System 
required several de vices. But multî-device 
protection can leave you vulnérable to line 
noise and unwanted data gl fiches created by 
voltage differentials between ourlets. 

Back-UPS Office provides reliablc, tme 
commun ground Mulïipath protection for 
your entire System. Instantaneous hattery 
backup ensures uninrerrupted operation of your 
CPU, monitor and exteniaî storage devices. Pull- 
rime surge suppression spreads a safery net 
aroLind any renia in ing imegrated peripherals, 
Üke modems, primers, speakers, and phone 
Systems. Back-UPS Offices convenient 
BlockSafe' ourlet spacing handles ail size plugs. 


Figure i: voltage dfffettnûak bttwttn rivkpk 
gtkîc inné fme and dbta g/iîches. 
figure 2: BtxtAfPÎ Ofîice'î Cûrvnort fround cte-^n 
cAVrjrtoies tfie danger of vokogp éffeMtàah. 

Back-UPS Office protection means true 
Mulripath 1 " protection, clean, safe power to every pcripheral, and instanraneous 
hattery backup to keep your euning edge System and ÙS from crashing. It means 
proteaion for (ess b) inregraring the securiry of a surge suppressor with the power of a 
UPS, guaranteed up to S25,000. 

Protecr younelf before you kick yourself. 

Get your new Back-UPS Office today 
(list pricc: SI79.99 ) t or call APC for a 
FREE 60-page catalog! 



Ask for APC award-uritming power 
protection wlxrrver tvp-quafity 
computer produett arc sold 

>(-om putAbilit y 

Your PC Discount Spécialiste 

Circle 218 on Inqutry Gard. 


AMERICAN POWER CONVERSION 

Dept.A2 

800-800-4APC 

40}-788*2797 fax f 80Q-347-PAXX Power fax 
httpjfwutu *. iipcc.com 

î 22 fj irgtuutuh Ré,* IV. Kingston RI 02892 LS A 
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US$85 03 for air del■ vtry. Single copypnce is £3-95 in 
the U.S. and IB possessions, £4 95 in Canada. Fareign 
subscfiptions and sales shouitf be remittcd in U-S. funds 
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# 1 BEST BUY AUD 
EDITORS' CHOICE! 

PC Magazine, EDJTORS 1 CHOICE combines high-end componenls and solid performance with reasonabfe prices. — Augusl 1996 



PC World Magazine 
n BEST BUY: POWER SYSTEMS 



“Gréai pries, performance, fealures* 
—J une 1996 


WinBook XP% 

133MHz PENTIUM' 
PROC ESSOR 

ACTIVE MATRIX 

16MB RAM 

1.3GB HARD DRIVE 

38.8 PCMCIA FAX/MODEM 

LITHIUM BATTERY 

$ 2999 


MAKE YOUR XP5 MULTIMEDIA 
READY WITH THE SX CD-ROM 
DOCKING STATION 



SX CD ROM 

Standard 
uith the XTS 
Doddng 
Station 

Expansion 

Bay 

flttdt 

Two 

Expansion 
SId!s 
for onht 

*399 


XP5 STANDARD FEATURES 


«2699 

XP5 120MHZ 

* 12ÛMHZ WTEL* PENTIUM* 
FflQCESSOR, POWER 
5AVING NOTEBOOK CHtP 

* Î6MBRAU 

« eiM PiwovABU mo 

DRIVE 

* msBmssm 

FJWVfflCBOATA MODEM 

* 104’ TFT ACTIVE MATRIX 
COLQR DTSPLAV 

- 4Û WATT ÜTHHJM ION 
BATTW WITH POWER 

management 

■ EXTENDABLE 1-YEAfl 
LIMITED WARRANTY 

Add stéréo Sound to 
your WinBook XP5 ter 
ooly $79.95 


$ 2999 

XP5 13 3MHZ 

* PENTIUM* 

PROCESSUS, POWER 
SAVIftô NOTEBOOK CHiP 

* IM RAM 

* 15GB REMOVABŒ HARD 
DRIVE 

* ?a a PCMCIA FmiODEM 

* TOT TFT ACTIVE MATRIX 
COLOR DISRÂY 

* 40 WATT UIHJUM ION 
BATTERV WÏTH POWER 
MANAGEMENT 

* EXTENDAfLE 1-YEAfi 
LIMITED WARRANTY 

Add a dual-buttan 
touchoad lor only 
$79.99 


• 2m ü GACHE 
■ IMS VIDEO RAM 

• 35' 1A4MB DtSKETTE DRiVE 

• 61 LES 

• 3£BT LOCAL BUS VIDEO 

• TYVO TYPE fl OR ONE TYPE !Ù 
PCMCIA SLOT 


* INTE6RATED □UAL-BtiTTON 
POMTING STICK, 0PTI0NAL 
DUAL BÜÎTON ÎRACKEALL 
GRTÜUCHPAD 

• PAfiALIEL SERIAL AND 
PS/2 PORTS 


1 - 800 - 468-0366 

Monday-Friday, 8am-9pm EST * Saturday 9am-4pm 

Use your WinBook Crédit Card. VISA. Otsouvec Card, MasseiCard, Personal 
ctëck or PO w;in ciwJii app^oval. U S. sàtes only. 3CMay uncoodrjonal 
mone^bade puaranUÉ trom daie of purchase. 


WinBook 


COMPUTER CORPORATION 

0 suùsidiâfy of Micro Electronics, fnc. 


«S99S Wnfico» Cm* v C»:<y - J.M nÿflLnrt WpBccï *3 reswsôsmirjrt cf WcrefWrtfiH. If < 1 Tb I . h lop jr I frf - ta r»g '.ma ErwwRifll t *«ffl GvpmwM otfwMiwfta wJ r«ai«r«JÎIRW»*1 PW* 6* **"M V*»* M tmwü 

«KQteiflcfB xi sutisJ la J n.*t m w aettostafl. fricii aa net tftf lux riÉjpping 


Circlû 601 on Inquiry Gard. 





































A Desktop That’s Actijally Capable Of 





mau 


. rv . 






Talk about considéra te. Bcyornl 
haying a thermal sensor that tells you il' 
U's tuo hot, lhe new Compaq Deskpro 
will warn you il its hard drives about 
to Ta il any wbere. Its ail pari of what vve 
call lhe next génération of Intelligent 


Im no wimp. 
But itsprettj 
hot in hcre. 


i 


The* mal 


Manageability. Among other things, il 



PENTIUM, P RO 

MÛCl ««Oïl 


|L U -iTiyi*<~| Compiler Corporati™. Ail rftfnf'l 4iv! lirikpru rf^USrrcd U,S. l'Mrnt uvl Tridfnurl Oili.' f- Dri-kj i- . rit +m nrrrj hvtiur I llmJledwinvitr, Drilu pixti mit ujt 

Fritum >,r> in 1 nudd. Mc<nitor not incluJfd. îlitrmil unicr unit «iti DriLpru 4CHi'ü AJid AOÛÜ. $üitw ïniutr» j\ uliUr uiib ( L.iiipji] ÎVJtprQ uvd mdcpcndent softu irc ipplk'i!uni. Otl^r 

Inmtn unir n ii'UUf M jih Wiwlàwt 9j, Hic Inlri In»ir I n^i» iml hrMium irr ifgitLtrrJ tndfnuih ik kmium hucciiw L (fû ütl lk lYatiufn Pm F)wtt»r |^ «r? irdrJnuik cf ik jmrl 
Corpoiilion. Olh« praduru BQCBiiüiurti mit b*- unîrmwki ûf frguirmi l»ilrmirki of iheirfnjxttln cocnpin-wi 





































Telling You It’s Too Mot. Cool. 


give IS managers a broacier range of 
in tegrated solutions. And to minimise 

installation am! jour configuration 

N, 

time, we provide 



allows you to take inventory of ail your 
hardware and software from one loca¬ 


tion, lu case of hard drive failure, il 
backs up your data on lhe network; 
and now, thanks to our new PD’CD 
drive backup, it also préservés your 
data locaîly. There's even a sens or in 


lhe liood thaï ale rts lhe support desk if 
anyones tampered with il, 

Intelligeni Manageability is still 
based on open industry standards that 
eusure compatibiliiy and intégration 
with any network. Our partnerships 
with Microsoft, Novell, iiitel and others 


an upgradeable 


întegrated NIC and network-ready soft¬ 


ware which protects vour investment 


and allows for growtb. Uliimately what 


you get with Intelligent Manageability 


is lowered cost of ownership. Àdd 


to that a three-year warrant y, plus 


dédieated toll-free technical support 


thaïs open for business seven clays a 


vveek, 24 hours a day. Controk Its what 


makes the new Compaq Deskpro so hot. 


In a cool kind of wav, For more informa¬ 


tion, vîsit us at www.compaq.com or 


call 1-800-392-SS33. 


COMPAQ. 


H a.s It Changée! Your Life Yet? 






mnnm 

Smart, Fast, and Well Connected 

A 180-MHz Pentium Pro is no longer enough, as our sense ofwhat 
speed and intelligence mean changes dramatically. 


boughr a new computer re- 
eently, a Pentium Pro ISO. 
Wïth a processor like that 
and 32 MB of RAM, nothing 
can stop it—excep t rhe Internet. When 
tou ring the global village, it tu ms ont, 
we nuise park the sports car and walk at 
only 28.8 Kbps. 

So ir vvas with a sense of anticipation 
that I went to Boston College to try ont 
its newnetwork, Whafs new about ir is 
that thousands of studems and facolty 
members are usîng Continental Cable- 
vision’s trial 12-Mbps Internet service. 

I satnt a low-endMac (an 8ü-MHz Pow¬ 
erPC 601) and blazed away on-line. A 
large file transfer that my home machine 
estimated at 1 h our and 20 minutes took 
just 3 minutes, Complex Web sites like 
Disney’s, Silicon Graphics 1 , and Adobe’s 
were usable wirbin seconds. 

Cook But beyond fast, the expérience 
made me realize that the type of broad- 
band Internet access vve discuss in this * 
month’s Cover Srory is a significant srep 
in the overall évolution of computing. 

These studems are experiencing what 
it would bc like if rlie whole world 
were on Ethernet, Twenty years from 
now, I hope we’ll ail be computing on 
one unified, digital network, Wherever 
we are, we’ll transmit by voice» image, 
rext, or w hâte ver else we conte np wit h. 

What are the viral componems of an 
intdiigenr network? Here's a srab at it: 

* One îdet i tity , H o \v m a ny p h on e nu m* 
bers, fax numbers, e-mail user naines, 
and other la g-on numbers do y ou hâve? 
How about one that y ou could use any- 
where? Th en anyone could reach y ou 
through that one ID, The network would 
know how ro find you. 

* Ut t h >ersal accessibiltty . T 1 1 rou gh so m e 
combination of landlines, wîreless» and 


satellite, we need to stïtcli rogether a 
mil y global, inclusive network. No frot¬ 
ter how many network service providers 
ïlivre are, they’ll ail need ro give us access 
to that network, 

• F u H in te rc ha nge bett ve e ti d ig it a l 
text, voice, fax, attd video communica¬ 
tions' Our computers are already capa¬ 
ble of handlingail those media. Now we 
need network connections and software 
that give us a corn mon interface and 
the abiliry to readily transfer informa¬ 
tion berween communications types. 
The computer représenta the liighest 
comrnon dcnonîînator among network 
instruments; we can always chodse to 
downshift to send information to peo- 
ple who hâve only téléphonés or fax 
machines, 

* Protocol transparency . ber the net¬ 
work translate—applications and end 


iisers should ne ver hâve ro know what 
protocol tlieir récipients are usîng, 

* Co nsi st eut h igh p e rfo n i ni n c e a n y - 
i vh e re . S o m e d a y, t h e t y p e o f p e r f o r - 
mancethat Boston College studetus 
bave now may be considered the back- 
water of the global village, I lowever, if 
that’snsbadasitgets, rhe intelligentnet¬ 
work will be practical foreveryoue. With 
the advent of asynchronous transfer 
mode (ATM), it will be flexible enough 
to deliver the riglitperformance for each 
different use, 

Wltat do es this wish lise add up to? A 
world where you can log on anywhere 
as the same person, access information 
no marrer what form it’s in, and get it at 
least as quickly as if it were local, 

Boston College islialfway there, Stu- 



dents get a person al phone numher 
that srays with theni for four years, 
regardfess of where they live* For data, 
rliey hâve an 1F address, which gives 
them access anywhere on Boston Col¬ 
lege 1 s ta rail y fiat, bridged network. 


Broadband network s suc h as Boston 
College’s cable backbone lav theground- 
work for ubi qui tous intelligent net¬ 
working, What remains is for our indus- 
try ro agréé on standards and technologies 
that give you one logical addrcssto access 
it anywhere, 

U mil that happera, I won T be satis- 
fied with just knovving how fasr or fea- 
turc-rich a new technology îs, Fil wam 
to know how much doser it takes us to 
tins holy grailof an intelligent network. 



Mark Schlack, Editor in Chief 
mschlackô>bix.cûm 



The blazing network performance BC has now may one day 
be considered the backwatcr of the global village. 


14 BYTE SEPTEMBER 19 9 6 


PHOTOGfiAPH: KELUE WALSH G t Q 0â 









tms 


"I started mnning OS/2 Warp Server on ail mv nehvorks and guess what? 


My rainy days are over.” 


nctwork and his life, Which in why Steve 
now thinks of OS/2 Warp Server as his 
umbrella nelwprk opérât ing System. 

Frnd mi whal got Steve sa exeîied* Cal) 1 800 IIîM-2468, 
V' x t. [ ï A130, o r v i s k usât ww w. si » Il wa te. ibm« coin /i n lu/ea J 30 
for cleta|ls. Wiih spécial offert uf additîonal software (valued 
ut np te $1*400) avaîlable when you buy OS/2 Warp Server 
and Lotus Notes' before Sept nu ber 30, 

!996 , ih eres ti ‘ a t ly n o b ett e r way le > J_ SWh 

denmmtrute nScal rosponsibi 1 ily, Solution* for a smalî planer 


Il was tiine to llhnk about consolidai ing llie 
company's mixed environment network onto 
a single operatiug System. Tbat s why Steve Coitawaj; Director 
of Computer Services at the Financial Times» decided to check 
ont the new release ol OS/2 Warp Server. 

In no tîme at ail, Steve WES wuxing poetie over OS/2 
\%rp Servers abilîtv to handle blockbuster-sizcd datûbases 
and rnake Internet and intranet access a breeze* I le was also 
inifires^ctl witli ail Üie arîvanced prînting capabililics and 
management fealtms thaï simplified thé running of both his 


Consolidât© 


iSM jfvj"Æs cr* ngfittomoatyai «ni i lhese pjomotionc uany wm Si/tDQ savinya b,iM-d on manufacturer*tuMi-sïiid rtü,M prce; tôse--*r priées may va?y IBM end OStf «ra mgtatered îraaorrarisand Lho OSÆ logo and 5oiuf-c*v. 
Ibr ii wnall planet are tadamim of international Business Mnehncs Corporation Ail othot company and/br prOdMenartiat are iradefnarks or rpo.stemd irademarksof ths«r respoctNtt pompante* S) 1990 IBM CwftAil ngHsiusorvod 
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THERE'S A PUCE WHERE WALES BETWEEN 

OFFICES ARE REPLACER 


BÏWRRuS 



Where information forever éludés the bottleneck. 
And misunderstanding has taken a leave of absence. 

IT'S A PLACE CALLED THE INTRANET. 

And y ou can takeyour business there on a Macintosh. 


As VF! and résident vfeionary for QUALCOMM - one of the brightest stars lu digital wirdess communications-ïom Làfleur is 
finding i itnotàtive lo stay ahead of h ts œnpmyfc plunomeml grcivuh witîi the hdp of Lhefiurid W\éi Web aixl Apple* ^ 

Madntoh'coinputeTS. In fiunjom started Ql ALCOMUs Intranet by runningoneof thelr pwn produçts on a Ex-Eudora; 
which luis sïnce beoome the most pqrnlaf e*mall software for lheMTbday, peojâe are using Macintosh to casily create 
web pages and share détails of their projects vviih lhe rest of the organisation. So engjneers hâve instant tosight in£o 
manufacturingproblems, c:ui pull up drawings and quickly resuive issues. Which has slashed the need for paper Cut 
support cosLs And sparked unpreqedented collaboration Not to mention knocking a fewwalls down afcng the way. . 



Fer ocre ieter&itlai ai M|te jrilicti and stlillin, ir te sulscritae la eer ilidriitc iiwiletier, vislt le zl tvwiv.ïÉlullcn$,»p(le.tcri/lnirmi 


l MéV f r;.’M I Y/ii'iir..!! boitait Sa ÿi'MtJ.ito U to, fcr ditmi* Ai Jiwfc-iJiMfc u ftk dM A'-'y Mftj. OfS SCflftM ’avi v l t J7T XW 75i Otïïl 












START REPLACING WALLS 

WITH WORDS 



it’s time to remodel. And the Apple' Internet 
Servei’ Solution is one of the kistest, easiest 
ways to transform your company. 
By di'amatically împroving 
i " communications. By unlocking 
hidden information. By knock- 
ing down a fewwalis. 

With it, you can easily turn your network into an Intranet - an information ware- 
house where people can find answers to just about any question, and share résulte 
with just about anybody. 

Now, virtually any document -from internai phone books to réquisition forms 
to invoices - can be converted to electronic form and quickly updated, 

So people can more accurately and easily manage theirwork flow. 

The Apple Internet Server Solution makes it easy for people to find 
newways to communicate. Easy to support Windows and UNIX; Easy to 
grow. And, since security is built in, easy to prevent break-ins. 

Ail the software that people need to set up, author and maintain 
theirweb page is included aswell. Software available only for Macintosh! 

Like Adobe" PageMill, which makes creating a web page as simple as creating a Word 
Processing page. No complète languages to learn. No editors or browsers to juggle, 

’ib find out more, visit us at the web address below. And discover awhole newway 
to reengineeryour business. 


Apple 

Premium 

Server 

Reselkr 

Àfptê Ptfmtwn Serve t 
J tescüers uremtàihîe 
to iktyyott (klermine 
U biîh Solufow are 
best for )vur btak «St 


hr Ain Iilirnatloa en Apuli pnducii tnl lûlillait, Dr lo subtcrJhs li car eleciroalc newilBllir, vieil us al umv.SBlHlLBiis jpple.cam/lairmi 


ÆÊÊÈ 


ttgte rrjrmi yfir Üc.ft'friyiüvf MkMsi f Aï tfffc smt rW £'teWi i lit*Spinu Ju m ft w àrf ar ift ihkaiürwr jhJujh Ar «t^-t «.«.-.vi-, M fl' h' j trpfrrwJauk-urt ./ 

« t ftiJtt iPki 'Jkr n-mant- Jt.nmtB.iMtih CCprt i Al til&bamatt a toMMutïm riUv iJUU, a iïJiMkitt ;>b*N anftj, t<x l ITT*» ?ïï fltàl 






















The Core of BYTE 

I don*t rend BYTE ns an 
alternative ro either the 
news-rag week lies or the 
PC-spedfic periodicak 
What 1 cotint on from BYTE 
isin-depth technical infor¬ 
ma don about where things 
tri the intlustry are—or even 
might be—heading. Dick 
PountaiiVs articles are une 
example. The Core section 
of the June issue is another. 
If I can kcepgctting that 
type of information, VU 
kcep resuhscribing. 

Kevin J. S!a ter 

Slater Pragramming Services 
GtenshaWt PA 
k $Iater@pobox* co m 


Big Blue Electric 
Money 

Udo Flolir's titnely article 
on “Electric Money” (June 
cover srory) correaly points 
ont the important rôle that 
secure payment mechantsrns 
are playing in promoting 
électron ïc commerce over 
the Internet* As the article 
notes, IBM bas lield a lead- 
ing rôle in tins field, begin- 
ning with our original work 
on the Internet Keyed Pay- 
ments (ÎKP) protocol, and 
more recendy through our 
continu i ng col l nborarion 
with MasterCard and Visa 
on their Secure Electronic 
Transactions (SET) protocole 
But I woukl like ro make 
onc important clarification: 
IBM 1 s efforts hâve been déd¬ 
ient ed to fostering secure 
commerce over the open 
public Internet, as well as 
over private networksi IBM 


was instrumental in gettîng 
Visa and MasterCard to 
merge Secure Electronic 
Payment Protocol (SEPP) 
and Secure Transaction 
Technology (STT) to corne 
up with SET* Your article 
mentioued only Microsoft 
and Netscape as SET tech- 
nology partners. IBM is onc 
of die leading providers of 
SET technology, having 
démon st rated working SKÏ 
code at Internet World in 
April, and wc vvïîî delivcr 
SET-com pliant solutions for 
cou su mers, merchants, and 
batiks tins fall. IBM is fully 
committed to SET. 

Mark G reçue 

Vice President, Electronic 

Payments 

IBM internet Di vision 


E-Cash Ain’t 
Nothin’ ButTrash? 

Anonymity is an illusion in a 
workabfe u electric money” 
System. Exisring money Sys¬ 
tems croate a paper trail of 
recéiptSj canceled cbecks, 
warranties, and the like. In 
legal cash transactions, a 
eus corner obtains a receipt 
and merehaiulise. Consider 
sending currency through 
the postal System: 1) Ir can 
be lost or stolen, and 2) you 
can n ot vc ri fy p a y ment. 
Internationa l jurisdictton 
aside, hnw do es the cus- 
tomer prove that the mer- 
chant rece i v ed pay m e m ? 
Stated différé ntl y, whicîi 
entiry hastlieability and 
des i re te i e n f o rce a no n y- 
mous (read: un taxe d) trans¬ 
actions r Rcmember that any 
System of verifying transac¬ 



tions between parties is, by 
définition, no longer anony- 
mous. Which customers will 
use a System that guaranrees 
privacy but not delivery of 
purchased goods? Attemprs 
tobuild anonymity into 
transactions are misguîded 
if the Internet community 
wants tu stimulate legiti- 
mate business. 

Patrick A; Traichal 
Assistant Pro f essor of Finance 
University of Texas at Et Paso 
fnrjtchii'ii utep-eth t 

Forîunately, the approacb to 
atîotiymous e<asb deveU 
oped by DtgiCash *s David 
Chaüftt s cents to work , Yes, 
someonc could take advan- 
tage of the fact that pay* 
ni eut s were imverifiable, but 
imverifiahility is preciscly 
what sonie peuple want , ai 
least for santé transactions. 
So far, anonymous and véri¬ 


fiable in} plem en tati ans 
coexista —Udo Flahr t 
contributing editor 

Am 1 the only onc horrified 
by the notion of olectric 
money r Aside from the ucat 
way it divides us into désir¬ 
able (affluent and techno- 
logically sawy) and un désir¬ 
able (technopeasant) 
markets, it re présent s a mor- 
tnl threat to perso nul liber ty, 
Any electronic trace linking 
purchaser to transaction, be 
it a crédit card record or 
cy be rcash, pro vides gri st for 
the information mill. Many 
peuple were alarmed when 
Suprême Court nominee 
Robert Bork's préférences in 
videotape r entai s were 
îeaked during his confirma¬ 
tion hearings. Imagine mu¬ 
ni ng for office, or opposing 
a land developer or corpo- 
rare poilu ter, only to find 
your alcohol purchases, 
your p référencé in maga¬ 
zines and books, yourearing 
li a bi xs —abso 1 utel y e very- 
thing—disclosed ptiblicly. 
The rise of cybercash will 
àccelerate the transfer of 
polit ical and économie pow- 
er from individuals togiant 
a > rp t. » ra ci on s by ma k i ng our 
üves even more transparent 


HOW TO CONTACT US 


ON THE WEB 

Vï#ij The BYTE Site! 
Search aUwiçhfVtS' 

L )oient(itid articles* Sec 
industry press nsternes* 
Juin on-Une conférences 
wiib biJ$er$firi i read* 
ers! ttuu.hyte.com. 

BY FAX 


BY E-MAIL 

Address îetteri to edi* 
tttrsin hix.com. To reach 
huiit iduvil PM E edi - 
tors, sec The BYTE Site 
on the web for a direc- 
tory. Letters may Ih* 
edited for publication. 

BY POST 

EditorSi BYTE, ( 
Phoenix Mill Pane, 
Peterbaroiigh, NH 
034SS 


SUBSCHIPTION 
CUSTGMtiR SERVICE 

ILS. mdy;(SOü)232- 
1983; m tcrnational: 
(609) 426*7676; or see 
i eww. byt& c on tfadni itt 
/mpestsvcJnm 

For adeertising and 
vther mmediîurial 
contacts, seepagk W 
or dick on the 
In format ion Httk on 

The BYTE Site 


S E F’ T E IV B E. R t S 9 G BYTE 19 







than they are ridw* 

Geoffroy Wittig,M*D* 
Danstnlh, NY 

The realiîy is that people 
usant to bity and sali overthe 
Internet* If society reacbes a 
point wbere nll nioney is dig¬ 
ital, it wîU be a nigbtmare — 
but I don t think it wiîî corne 
to tbdU Let s hope there wiU 
alivays be alternatives. 

—Udo Flohr 


Programming 
for MMX 

Tom HalfltîlPs “x86 Emers 
the Multimedia Era” (July 
CPU colmun) wasvery 
informative. However, a 
problem he descri bes might 
îlot be real. On page 60 he 
says thaï “Programmer* can 
use MMX and F P (floating- 
poïnt) instructions in the 
same progicam, but they’d 
better not mix them because 
both kinds of instructions 
tveed the sanie registers”; 
and tbat multimedia devel* 
opers “should segregate 
MMX instructions m a sub¬ 
routine or library rhat’s 
ca lied uni y a fre r p ro b i ng r I te 
cliip’s CPU II > to verify rhat 
it supports MMX,” The first 
statement must bave been 
directed to programmer 
wriring compilers or x86- 
spécifie assembly-langu âge 
(o r m acl ti n e- I a n guage ) 
library routines. Program¬ 
mer usinga compiler or 
Smart assembler thatcan 
généra te code properly tor 
an MMX-equipped CPU 
would noi hâve to be aware 
of thisi The tool would save 
and réstore register contents 
properly ro relise the regis- 
ters. Possibly, tlie program¬ 
mer would onlv bave to 
know ro use the proper tool 
option for the target CPU. At 
run finie, the library rou¬ 
tines would do the CPU 
probing. I donT thinkone 
should assume a priori tliat 


a programmer would ne ver 
want to execure a mixture 
of MMX and FP instructions 
on the sa me register data. 
Computing hardware-con- 
trol-rcgister rnask bits might 
require it. 

John Michael Williams, Th.IX 
Redwood City, CA 

Unfortunately, no compilers 
entrent ly available hâve 
higb-level language support 
for MMX* To use MMX, pro¬ 
grammer s must embed in - 
line assembly code in ta their 
C or C+ + source code , // s 
the programmeras responsi- 
biïity to m nuage the xS6 reg* 
ist ers shared by MMX and FP 
instructions* If the program¬ 
mer doesn 'i clear the MMX 
régi st ers (by using the Empty 
S l\ LY Sîa te inst met ion) 
before executingan FP oper¬ 
ation s the results could be 
disastrous. Even if compilers 
do eveniually provide high- 
level support for MMX, it 
would hâve ta be an awfully 
Smart coin pi 1er to resched- 
ule FP instructions thaï a 
prpgram t t ter ca retessîy 
mixed into an AÎÀLY routine. 
It ’s unlikety thaï MMX ami 
FP instructions would need 
to opérât e on the same regis¬ 
ter data; they use the regis - 
ters in different ways . F P 
inst met ions sec a push-putl 
stack ofSO-bit Fi 1 values; 
MMX instructions see arm h 
dont-accèss file of64-bit 
i n teger va lues. However, xH 6 
programmer are tu fa mous 
for their crazy coding, sa I 
suppose anytbing's possible. 
—Tom R, Fiai fl) il I, senior 
editor 

What, No FoxPro? 

In the review “New Leaders 
of the Client/Server Migra¬ 
tion” G une), y ou covered 
Delphi, PowerBuilder, St^l. 
Windows, and Visual Basic. 

1 am shocked and aston- 
ished tbat you did not cover 


Visual FoxPro! 1 use it and 
feel tbat it is equal or superi- 
or ro ail the other men- 
tioned tools fordient/server 
development What gives? 
Bruce Rit ter 

hrt t ce rit ter(<i ha leyon* corn 

Ourfocus was not on gêner- 
ahpurpose application 
development, but specifical- 
ly on the products* capabili- 
ties for developing 
clien t/server fron t-e ml app li - 
cations . To r general-pu rpose 
applicat iot i devel opine n t, 
Visual FoxPro is certainly a 
major player, but when ii 
cornes to building 
client/server front-ends, it is 
not on the same leveî as the 
Products we évaluaied* The 
vendais* with whom we had 
lengthy discussions about 
the facus of mtr reinew, nev- 
er raised the issue of includ- 
ing Visual FoxPro , When we 
asked Borland, Powersoft, 
and Gupta what producis 
they considered to be their 
major com pet Hors in tins 
area . they ait menti oued 
Visual Basic; notre men- 
tîoned Visual FoxPro. Per- 
haps more significant, ne ver 
at any finie did Microsoft 
représentatives indicate tous 
thaï they felt Visual FoxPro 
should be included in tins 
contparisQît* 

—Mark Hettler, senior tecb- 
nical editor ,; N STI, 

Faster Backups 

ln May's Lab Report “16 
Drives for Fast Data Back¬ 
up/' the Iomega jaz drive 
had the fastes t average seck 
cime, fastest average access 
rime, fastest synchronous 
burst-transfer rate, and 
fastest maximum sustained 
read/write transfer rate. 

Whv did NSTL iiot judge it 
the best removable-media 
drive? On what did you base 
your per formance scores? 
The Jaz was clearly much 


better than any other drive. 
Richard K. Seltzer 
J 02 756.7 JJ (§ CompuServe. com 

The comparison rated only 
the 5%-inch opîïcal drives. 
We treated thejaz drive and 
other 3 ! A-inc h st orage 
devices in a se para te section 
intended to co ver a lower- 
cost alternative. Thaï sauf 
the Jaz drive is indeed quick- 
er tban the top-raied optïcal 
drive because ît y s bu Ht on 
magne tic media, whicb is 
similar to standard hard disk 
technology* Magne tic drives 
can read or wriîe data in a 
single pass of the head and 
hâve faster rotation al speeds 
tban optical drives. Optical 
drives hâve largerheads and 
slower spin rates, and most 
need tbree passes to write 
data, but they offer gréa ter 
storage capacity and longer 
life tban magnetic-media 
devices. — Eds* 


WebLessons 

Learned 

Thanks for another good 
Web Project colutnn (Jüly). 
One thing I would urge you 
to considcr is regular 
H y p e r te x t Mark up Lan - 
guage (HTML) validation. 
The necessary Standard 
Gêneralized Markup Lan- 
guage (SGML) parsers arc 
aval labié at ftp://ftp.matb 
.utah.edu/pub/sgml m both 
source and precompiled 
bînary forms* The htm b 
ncheck script provides a 
convenient interface to the 
SGMLparser,nsgmls. Iris 
regrettable that so few Web 
pages actually conform to 
the HTML grammar; 
humans definitely caunot 
ger it right by band, nor 
does most HTML-producïng 
software. Too many people 
are jumping on the 
Netscape bandwagon and 
using extensions that are 
not part of the grammar and 
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Your applications on Windows software. 



Your applications willi 
a lit lit' fine-luninsr from IBM Software. 


Cfdt ttmvfw 

o limitiii-tiitu 1 uft^nulr 

spécial: Ju*t $199 

far 1 biml-igt 'for ( ."-+■+ 
for II hvkms, 

l60Ùmt-2Udi! eu GAMl 



Wanî to ïnake \\ indo^s*apps really dng? 
\ow you cuti exploit thr graphitai world of 
\ isual produits tu hring new puwer and 
fimclionulity tu Windows applications, The 
\ isuolAge ensemble gives ymi stiek tools to 
develo)) better applications faster and d cliver 


mternpcrahilïty from Wîndo>vs Systems to OS/2; 
Sun Solaris® AK 5 and MVS® Systems. New, as 
you build client/server solutions, never ugain 
will you hâve to be limited by Windows software. 
For ail the harmonious details, just visil us at 
www, software, ibm. < otxi / t nfo/growdev. 



Solkjlions for h snnll plancl 

ïlnkttdi jww 6UI1BDDIDU CÀ11 Ml SMS 11 orçiWMb mhiÿS ttfClww Ouft ■}. V-iT-fc^ü g* Itiru \x4 fflttün^ bru ugOf'jtf IMfl«PWiwH MgtJfiUlftfcn 

Ci-uAr îrd*aHrF(tn toi m 0tfi 1 BïKKJ *".*<'■ X 1 1» n-r DM btufm [H$* I) \trfi ji **» J,' 1 , ifM CSÆ WtinJlHS i t r«flpx»!«4 Wiforwla ind Y.huI% Md îcüjWrt* femmifl flvmvt 
■ |thngM MiwuUuftruC qtjci iur. m Wndwtlff KfftNÿll*tiMmHIf h#WnuÜ CdU^fMOiears UMW ü=nw'ï^ l «li^rra 

tiïferüii El T*t ijfetflivt hp^ç*>h C ‘99C EIM CftS wulÿtiltîiivrt 








We’ve solved your 
inter-connecting puzzle 

Avoid the twists and turns in choosing 
your communications software. FaxFacts 
is your one stop source for enhanced 
fax/voice solutions. 

* Fax documents ffom any * On-line crédit card 

Windows application aulhorization 

* Complété transaction * Fax over nelwork tram 

report ing multiple workstations 


1 Total nelwork support 

TRYTHISÜEMO; 

708/924-3030 

HOC, NO B 8 Ü 8 I 2 


FAX 

RETBIËVAL 


* On-line crédit card 
authorization 

* Fax over nelwork from 
multiple workstations 

Faxfacts 

V by 

Copia International Ud, 
(800) 689-8898 
MUf. 708) 682-8898 


MAIL 

MLJtGtj 


QTÎQADCAST 



lff WIHtTOri 


Highlights: 

• TN3270 Emulation-Models 2,3.4 and 5 (for IBM Mainframes) 


• 3179G Vector Graphics & 3279S3G 

• TK525Q (24x80. 27x1321 (for AS/400) 

• VT52, VT100. VT220. VT32Q & VT420 
émulation (for DEC and UNIX Systems) 

• Customizable keyboard layouis. 
pappads and session profiles 

• VBA ' 1 Advanced Scripting Language 

• ODE, HLLAPI, EHLLAPI, WinHLLAPI 
and Visual Basic " 

• Available for Windows 3.11. Windows 
95 and Windows NT 




Free 
Evaluation Copy 
Available at». 


distinct 

408 . 366.8933 

- WWW: hî!p://u w w.dîstÊn ctcom 
hx: 403.366,015] 

E'inait: bjtonag@distinctœm 
Fastfetàï 40Ë.366.21Û1 
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may be implemented by 
only one, or a few, browsers* 
With adhérence to a rigor- 
ous grammar, we eau Juive 
some confidence rhat our 
Web pages will be correctly 
viewable everywherc and 
will aiso be parsable by orh- 
er software* 

Nelson Ï L E Beebe 
Cen ter fo r Sciai t ific 
Computing 
Un i vers ityofUtiih 
Sait Lake City, UT 

Eve reconuncnded HTM T 
valida tors in the columtu 
But / coufess l've hiula hard 
lime intégrât ing the rigorotts 
use of them into what l do* l 
shotdd, I knout, Thanksfot 


the rem index —jon UdeîL 
executive edîtor 


FIXES 

In die fearures table acconi- 
panying “ 12 Ink-Jet Printers 
for Quality Color' Qune), 
weshould hâve indicated an 
HS-422A LocalTalk port as 
well as a parallel port on the 
HP DeskJet B50C. 

In the rexr box on page 76 of 
“Groupwar Strategies" 
(July), we referred to 
Uprime Computing Solu¬ 
tions. ilie correct name of 
rhe company is Uptimc 
Computer Solutions. 


COMING U P IM OCTOBER 

COVERSTORY: 

IT'SAb-BWORLDI 

Realistic, low-cost, 3-D graphies are about to become 
commonplace on the desktop. We r ll look at ne w graphies 
hardware, software standards, ways to use this power in 
applications, and implications for the on-line future, 

STATE OF THE ART: 

LARGE-SCALE NETWORKS 

BYTE looks at the wholc picture, front design to testing 
and simulation méthodologies, maintenance, and 
nelwork management. 

CORE: 

A VERSATILE NEW I/O PROCESSOR 

lt‘sanl/0 processor and bus bridge for server design: 
Jntifs iîlGÜ RP ma nages com pute-intensive tasksand 
implements a PCI-to-PCI bus bridge* 

REVIEWS: 

CUTTINC-EDCE BACKUP SOFTWARE 

Baçklng up doesriT hâve tp be boring. WeTI review iead- 
ing-edge programs that offer powerful options such as 
image and application backup, 

OBJECT-ORIENTED DEVELOPMENT 

Taking Object-Oriented development to the rtext levcl, 
Siemens Nixdorfs ComUnity isa promisîng component- 
based framework, Our reviewer test-drives the very first 
version, whieh is désignée! ta work with Visual Basic 4. 

NSTL HARDWARE LAB REPORT 

NSTL tests Pentium-based multimedia notebooks 
from Compaq, Dell, Hitachi IBM,Toshiba, and 
other leadtng vendors. 
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Removable one-gig disks, 
un Limited space, 
fast as a hard drive. 


The Jaz“ drive is you, 
man. Il*s fast, it holds 
tons of stuff, and it's 
Personal* You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Tust connect it 
to your PC or Mac and 
y ou Ve jammin': files, 
pktiires, graphies, video, 
CAD stuff, whatever. And 
with its dark green color, 
hey, the cat's got style. 


For the nearest dealer, call: 

SBB-2-IOMEGA, extjZZ 
Or see us at: wwwJomega.com 


1GB disks for $99,95. 

Compact one-gigabyte cartridges. 
Great for graphies, soutid, and video. 
Portable files. Fast* easy bacfcup. 


The Unlimited Personal Hard Drive, 


Endless storage space, 

Load and edit prajects instantly. 
Goes anywhere you go. 


îomega 
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MICRON HAS 
YOU COVERED. 


N ow rhere’s a desktop PC thaïs flexible and 
sensibly priccd for your office or départ- 
ment—the Micron ' ClientPro , Designed for 
long life and reliable, affordable performance, 
the Micron ClientPro offers you stabîlity. You’ll 
get years of productive, adaptable computing 
without cosdy System upgrades. And with 
Micron, y ou get a System custom configured to 
fit your office needs. Best of ail, ifs backed by 
our industry-lcading Micron Power™ warranty*. 
Call today, and put the ClientPro to work in 
your office. 


, J 5-yeor limlled warranty cm mkropramm and main me mat y 
1 3-yepr lirai led parlï*otily syïlem warranty 

4 1-, 2- or 3-year option al on^ïilc service agreement far ail desktop Systems 
> ( 33 dayi ûl free Miuon-iupplïed software {apport 
j 30'duy moncy-bcuk poîity 
4 244our N thécal {apport 

AS wki a n ttkjiït JD Mkm j i fondai ê iahrf MtfDtâlf ond to mé twétiws ofmtr, 
(oçiti ofoiff toifted MfflMÉr mfhtétiÊdoam véàtv byuÂy ifom 



















SYSTEM CONSIDERATIONS 

l iirp A K I Juôt won two ?C Magazine 
IVl l O KL/ IN Editons' Choice awards 

/• 5 year Micron Power! 

S » Ist fier fsellability 
/• Stable network pet-fol 
/. Frlced rîqfat 


Cl 

lientPi 

TM 

ro 

P100 


* Intel lÛOMHz Pentium procëssor 

* 256KB pipeline burst cache, flash BIOS 

* 3Com 3C509 Cambo network adapter 

* 3.5" ffoppy drive 

* Tool-free minitower or desktop 

* Microsoft Mouse, 1Û4-key keyboard 

* Microsoft DOS 6.22/Wîndows* for Workgroups 3.11 

* 5-yeor/3-year Micron Power** werranîy* 


* PCI 64-hil graphies accelerator (2MB EDO) 

* BMBED0 RAM 

* 1.2GB EIDE hard drive 

* H # Mitron 14FG*, .28Jp fl 2,9" disploy) 

* Miaosofl Works pu installer! 

5 1499 

Bus. lease $51 /mo. 

• PCI 64-bit graphies accelerator (2MB EDO) 

• 16MB EDO RJW 

• 2.1GB EIDE hard drive 

• 15" Mitron lüFGx, .23dp (13.7" display) 

• Microsoft Office Pro 4.3 preinstalled 

$ 2018 

Bus. lcase $69 /tno, 

• Wiih 133MHz Pentium procëssor. ....odd SI 00 

■ j*Æ Tdatct jfrgn Canada 

VWm mm-mz 

■ Tœlfrrc Kj.ti Slfiitn 

U ■ 95-800-708-1755 

Sbfifnx tiXTcû Puerto Rico 

K 8ÛO-7ÛS-I756 

Ir.tnTuüi.iTLii Sain LTîmutjxu] Fai 

203490970 Wr 203-893-7393 


9D0 £ KortiSer tao4 Hampe, I i U6I7 • Mdti-F ri tai-lOpm Sot Imfyn itfT] btatfiüd Sab Kduk Mon-Fri ton-Jpan (Mil 
208^393-3434 • ht ÏÜ3-E53-3424 • Mai Order h* 2D5 893-BÏ92 ■ kbical Supporttafcife 2t IW 1 Dtyï 
khjiiod Support E-rrud: tofafparldâ&Kiaual 

Ût99& Micron Electronics. Inc. Al ngMîi reserved MJcran Eleclramci £ roi lesponside tor omissions sndtor errojï in 
typopupty or phüîügrBpty. AU purctesra sre sybjsct so svalabi%. Pfites and opacifications may be cîmged wiihoui 
notes: priera dû nbl induds sfapping and tianü.ing. 30-day monoy-ba:* poicy does m ndude retjm Iregfit and original 
iftppincj'nanciing charges, applies pnty la Micron brand produite a ne begira hom date of sWpfnent Ail &a1ss are subject 
JO Micron Oecîrortcs' cjirem te rira and conditions of sala, b&aso prises. Sased on 36-rrxjntb teasa. Intel, inset Irait» and 
Pemum are registêred ifadomarts c! the Intel Corporation Mcrosoh, Windows and t» Windows logo are legisterod 
trademarks and Windows NT is 2 tradtemark ol Mieradï Corporation. AU orner service narks. irademarks and ftgistetad 
trademaria are prppeity oJ tfwir respective companies. BYTE-CLPB-ÔGW 
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ClientPro P2 


• Intel 200MHz Pentium procëssor 

• 256KB pipeline burst coche, flash BIOS 

• 3 Corn 3C509 Cambo network adopter 

• 32MB EDO RAM 

• 3.1GB EIDE bord drive 

• 3,5" ffoppy drive 

• SX EIDE CD-ROM drive 

• PCI 64-bit graphies nccolerntor C2MB EDO) 

• 17" Micron 17FGx, .26dp Cl 5.8" disploy) 

• Toohfreé minitower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows NT “ Workstation 

• Microsoft Office Pro 95 S Bookshelf 95 CDs 
f$ • 5-year/3-yeQr Micron Power warranty* 


• Witn 166 WHz Pentium, procëssor.subtract SI 00 


s 3,257 

Bus. lcase SI 11 fm q. 
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MICROSOFT 
WINDOWS NI 

RËADï'-TtÆUN 



Pentium 



800 - 486-2059 

http://www.mei.micron.com 






















Cyrix 6x86 Matches Pentium 

Application benebmarks show thaï Cyrix’s new 6x86 
processor deserves its “200” label. 


Cyrix Leatls in Application Performance 


SYSmark/32 Score 

(Higtur numtwfs are bette rj 


Cyriï Gxfi6-F2Ü0+ PC 
Dell Dimension XP5 P2D0S 
Dell Dimension XPS PÜQc 



25 


50 


75 100 125 ISO 175 


Ail heachmarks were mn urider Windows 95. 

Dell’s SHl-MHr Pentium liait 16 MB of RAM; ait others had 32 MB* The Cyrix*s SCSI conlrellef also 
Improvei application per fa nuance. 


The Cyrix P2ÛÜ+ PC edges the 200-MHz 
Pentium Dell XPS. 


ithough the 6*86-P2Qû+ runs 
at jusr 150 MHz, application 
b enc b m arks indica t e chat Cy- 
rïx*s nevvesi processor Jives 
up to 1rs name, delivertng the same or ber¬ 
cer performance than a 200-MHz Pen¬ 
tium* A Ithough resu 1rs of the CPU/FPU 
BYTEmark test indicate chat the 6x86 
bas poor floating-point performance (a 
score of 0*43, compared to 1.0 for a 90* 
MHz Dell Pentium System), tins won’r 
hurrthe performance of most Windows 
95 business applications. 

Resulcs front running rhe new SYS¬ 
mark/32 applications bcnchmark on Win 
95 put a 6x86 PC computer from Cyrix 
slighdy ahead of a Dell Dimension XPS 
P200S wîth a 200-MHz Pentium (see the 
chart at right)* The SYSmark/32 bench- 
mark suite, from Business Applications 
Performance Corp, (BAPCo), exercises 
popular wordProcessing (Microsoft Word 
7.0 and Lotus Word Fr o 96), spreadsheer 
(Microsoft Excel 7*0), data base (Paradox 
7.0), desktop graphies (CorelDraw 6.0), 
desktop-presentarion (Microsoft Power- 
point ".0 and Lotus Freelance 96), and 
desktop publishing (Adobe Pagemaker 
6.0) applications. 

Al t h o ugl t we co ni pa red s i m 1 1 a rl y con - 
figured Systems (botli had 32MB of RAM, 


a Matrox MCA Millenium graphies 
adapter, and a SCSI hard drive), différ¬ 
ences between the Cyrix and Dell exist. 
The Cyrix System chat we tested (whicli 
costs about S1500) wa$ equipped with a 
4-GB SCSI hard drive, 64 MB of RAM, a 
75-MHz bus, exrended data out (EDO) 
RAM, and a 256-KB synchronous pipeline 
bursr cache, compared to the Dell sys- 
tem's 66-MHz bus, synchronous DRAM, 
and 5 É2*KB pipeline hursr cache. 

To gauge the çpniparjson of the rwo 
Systems tü a low-end PC, we also tested 


a 90-MHz Dell with 16 MB of RAM* The 
resuit s show chat power usera shopping 
for a fast, affordable PC should invesïi- 
gate the la test from Cyrix ((800) 340- 
75 0 ï ; http://www.cyrix.com)* A 6x86- 
P20Ü+ PC wîth a 256-KBcache, 16 MB of 
EDO RAM, Matrox MCA millenium 
video, 2 MB of Window RAM (WRAM), a 
15-inch rnomtor, a keyboard, an eight- 
speed CD-ROM drive, a 2*5-GB Enhanced 
IDE (ElDP.) hard drive, a floppy drive, a 
Sound card, and speakers costs $2299* 
-Dave Andrews 



geek mystique 


W e know tiiat movies with great spécial 
effects involving aliens from outer 
space requîre theîr audiences tu suspend 
their dtsbelief ta at least some degrce* 
Nevertheless, we couldn’t help but wunder 
abaut a few of the details in the hit movie 
Independence Day. Whatprogramming lan- 
guage did David Jeff Goldhlum 's eharacter, 


use to write bis computer virus thaï disalded 
the a lien s'force field? Orwas it a macro virus 
sîmilar to onc tiiat hit BYTE edi tors at a ré¬ 
cent Ira île show? What 05 were the aliens 
using; was it Copland (Goidblum's eharacter 
used a Powerbook)? Should more program- 
mers stari drinking hard liquor and throw- 
ing themsclves on lhe fluor to fmd solutions 
todifficult problems? And with ail the re¬ 
sou rces they had at their disposai, couldn't 
the aliens afford an in tergalaetïe version of 
an antivirus program? 


U e venge of the ne rds, part 73: Two soft- 
ïlware whiïies made the most recent 
Fortes magazine Est of the top btllionaircs 
in the wurld. Tops on the Est îs Microsoft** 
Bill Gates, whose estima te d net worth rose 
to $tfî billion, thanks to the company's ris- 
ing stock, Also making the Top tû* in elghth 
place, was Microsoft cofoundcr Paul Allen, 
with an estfmated net worth of $7.5 billion. 
However, fourof the Top lObillionaires' for¬ 
tunes were due hrgriy to real es ta te or prop- 
erty investments* 
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Data Analysis 
Coes Upscale 

Ve n dors o! muLcidimcnsional-database 
products, sccking ta ad dre s s tliu com¬ 
plota î that rheir products can'r effective- 
ly managc databases larger than 10 G B, 
are improving their programs' abîlitîes 
to deliver enterprise-level data analysis. 

Ta provide acceptable performance 
for users with complex financia), tiitte- 
series-analysis, and forecasting needs, a 
niulridmiensionâl DBMS (MDD B MS) uses 
spécial izcd data structures to organise, 
navigare, and analyzc data that's often 
imported frpm a larger relational data- 
base. Once imported, original source 
data is indexed and further a ggr égarée! 
(Le., summarized) to maximize perfor¬ 
mance of the niultidimensional-analysis 
app I i ca lion. T he resi t Iting cal eu ! ared daia 
cati be tensor hundreds of rimes greater 
in size than the in put data. 

The speeiaîizcd-struerure approach 
îetsMDDBMSes perform complex analy¬ 
ses that would be unwicldÿ or impossi¬ 
ble te> express in rhe SQL use'd in relational 
databases. However, rhis approach lefr 
MDDBMS vendors open to the criticism 
that their products couldn't efficiently 
handlc the large data sets (about 10 GB or 
more) required in large-scale, enterprise- 
levd applications. In addition to improv¬ 
ing scalability (sec the table below), ven- 


dors a re 1 e veragi n g îh e Web 11 ) case appli¬ 
cations management and deployment. 

By scaling up, mu I ridimciisumal-dara- 
base vendors, indudingArbor Software, 
Pilot Software, Planning Sciences, and 
others, are challenging the assumprion 
that large-scale on-line analytical-pro- 
cessing (OLAP) applications are the sole 
province of so-called relational OLAP 
products, such as Informix Sofnvare’s 
M e ta eu b e a nd M i c ro S tra tegy *s DSS Se rv - 
er. Relational OLAP databases operare 
more directly on a relational database, 
bypassing the need for a sépara te mulri- 
dimensional data structure. But the y 
arun't asgood as mu I tidimensional prod¬ 
ucts for complex forecasting. 

Accord in g to Howard Dresner, vice 
president of research at the Gartner 
Group consultant:y (Stamford, CT), sup¬ 
port! ng larger data sets is one of several 
challenges that multidïmcnsional-data- 
base vendors will bave to muet* Others 
indude the need tu bolster rhird-party 
tool and management support and the 
inflexible nature (vfdimension-hierarchy 
définitions that makesitdifficult for^co¬ 
pie whoareivt databasc administrators 
to créa te new applications. Dresner ad- 
vises companies ernharking on an OLAP 
project to évalua te how mu ch new train- 
ïng and additionalskill sets a product will 
require,aswell as to de termine howwell 
a vendor’s long-tenu strategy meshes 
with their own. ** D. A. 


OLAP TOOLS TACKLE BICCERTASKS 

Company/Product Hlghllghts 


Planning Sciences' Gentia 3.0 Now mariages *up to 16 TB" per database; inctô- 

((500) 090 9510; fax (500) 898-951l ; mental data refreshes; centralized metadata layor for 

http://www.geni ia.com) easier management, 

Oracle/Express 6.0 New version offers 64 ■ bit add r essing and better 

((415)506-7000; hltp ;//www.o rade.co m/) m u 1 1 it hread ed b apport f o r SM P Systems. 

Ar bc r Software/ Essbase 4 . 0 New I ntel I i g en t Recale dation del ive rs Mister data 

((400) 727*5800; fax (408) 727-7140; updates; now manages "multi-hundred-GB data* 

hitp ://www.arborsoll.oom) basas" ; new quer/ processor deliver s tester anafyiical 

calculations and reduces network Iraffic, 


yeah, but... 


Seca use they opéra te more directly 
on retetitmal databases witheutrequir- 
ing a sépara te mu [tidimensional data¬ 
basc for on-line analyïicaî processing 
(OLAP), relational OLAP (ROIAP) prod¬ 
ucts, such as Informix Snftwnre's Me ta- 
cube, can rnanage mtich larger data 
volumes for applications. Byacting di¬ 
rectly on relational da ta, ROLAP prod¬ 
ucts élimina te the data duplication 
that's required with multidimensîonal 
products, 

Yeah, but ROLAP products often 
need to store precomputed resu Ils, 
or summary tables, to achîeve ac¬ 
ceptable performance. These sum- 
m a ry tables alsodoplicate data. 

Many analysis applications involve sim¬ 
ple sales- and production-analysis 
applications that are easily handied 
by ROLAP tools, which ernpîoy the SQL 
programming language to retrieve the 
needed data, 

Yeah, but for complex applications, 
such as forecasting, what-if analy¬ 
sis, and ratio corn par isons, a muf- 
tidimensionat database is a better 
solution. 
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New Macs 


Ke rian Tech nol ogy/Ac il Ma ! e 1,3 S cafablemufticube architecture; incfementaldata 

({6 \ 7) 225*2200; fax (6 1 7} 225-2220: loads; new graphical development environment, 

hîtp://www.kenan . corn} 
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Objects and the Web 


TM1 Software/TMl ((900) 755■900Û; fax Corso! idat es in real 1i me for compact data cubes; 

(900) 755-9230; http://www.tmi ,com) multicube architecture reduces data foolphnt; version 6 

offers tester calculons; more éléments perd,mansion. 
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Better Dîctation 


Pilot Software/üghtship Server Support for large member sels; intelligent précalculs- 

((617} 374-9400; fax (617) 374-1110; t ion and on-the-fly consolidation improve performance 

htlp://www.pi!otsw.com] and reduce data s;orage. 


Informât on Buildets/Focus Fusion Incrémental updates; optimized query performance; 

((2 1 5) 736-4433; fax (2 1 2) 268-7470; parallel-pmeeseing support 

http://wv/w t ibi.com) 
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SSA Products 
Del i ver Better 
Storage 

Next-gene ration disk-storhgc Systems 
based on the Serial Storage Architecture 
(SSA) technology bave arrivée! for desk¬ 
top computer Systems, offering mimer¬ 
ons ad va mages over today’s UitraSCSl 
solutions. Promis jng throughput up to 
80 Mbps per adapter (and 160 Mbps by 
die end of rhe year), storage capacities of 
a terabyteor more, and otherndvantages 
over UitraSCSl, SSA targets digital-video 
editing, prepress applications, andother 
high-volume, batidwidth-limïted appli¬ 
cations. 

SSA, a serial-connection technology, 
abandons the wide parallel cables used 
by SCSI in favor of a simple fmir-wire 
serial connection. SSA minimises the 
number of bigh-speed I/O connections 
required for a de vice; tins redyces pow* 
er consumption and increases reliabil- 
ity, crittcal issues for large disk subsys- 
tems. SSA also provides flexible cabling 
options, supporting up to 127 de vices on 
a loop in whïch die nodes eau be 65 feet 
apart usingcopper, and about 2500 feet 
apart using fiber. 

SSA Systems arc typically configured 
in a loop ropology. Data travels bidirec- 
tionally a round the loop in bucket-bri- 
gade fashion. Rackets of data hop from 
point to point as they travel around tlie 
loop, éliminât! ng the need kir System- 
wide bus arbitration and contriburing 
to SSA’s high potentïal bandwidth. Each 
loop supports more tJian one host, and 
each host can handlc up to 80 MBps on 
the saine loop simiiltaneously. 

In tlicory, a single-loüpSSA array sup¬ 
ports two ports with two directions at 
20 Mbps, or a cumulative bandwidth of 
80 Mbps per adapter. But this bandwidth 
assumes an optimum combination of 


rends and writes thattakes full advantage 
ofSSAS bidircctional nature. À four-port 
controller connected to two array loop s 
sliould support a peak bandwidth of 160 
MBps. The SSA Standard Connu ittee’s 
new spécification increases the lïnk speed 
to 40 MBps, which doubles the loop hand- 
widtb for biture SSA products. 

Fibre Channcl-Arhitratcd Loop (FC- 
AL) is also emerging as an alternative 
high-speed storage interface. Fibre Ch an- 
nd, conceived for use as a fast, reliable 
backbone for linkingchannel-based Sys¬ 
tems, was adapted into FC-AL for use as 
a storage back end. FC-AL isa 100-MBps 
single-directton loop technology. Uke 
SCSI, FC-AL is anarbirrated bus, and data 
transfer proceeds from only une node on 
the loopat a rime* 

SSA delivers flexible connections and 
a higli device counr, luit rnuch of iis per¬ 
formance Ls still just a promise. IBM, for 
example, says that the thrqughput of its 
eu rrent SSA control 1er performing a et im- 
binanon of re ad/write operations is lim- 
ited by its PCI interface chip. IBM says 
1rs adapter eu rrent l y delivers berween 43 
and 70 Mbps on a two-loop System (one 
adapter card with four ports). 

‘The bandwidth of 20-MB SSA is well 
b a ï a nced \vi th the chip set we Ve cur ren t- 
I y gor, bur vve d o recc>gnize that wc 1 v e go r 
to go beyond that with 4Ü-MBSSA,” says 
Alisrair Symon, project-courrai manag¬ 
er at IBM. “Future controllers will replace 
tlie PCI interface with an in-liouse design 
that removes the bottlenïck." 

Asimïlar single-loop controller from 
Pathlight uses the saine PCI interface chip, 
from P LX Technology» [u tests that were 
performed at BYTE, a single SrreamLine- 
PCI SSA adapter card ($995) ddivered a 
throughput of approxirnàtely 40 MBps. 
In a randomlarge-block rcad/write oper¬ 
ation, the adapter supported 41 MBps in 
an array of 16 drives (theoreticaliy, that 
number sliould be 80 MBps), ïn a set] ue ri¬ 
dai large-block read operation with one 


ca r d, w e o b s e r v e d a p p r o x i ni are! y 3 9 - 
MBps througbpur. 

b o se nu mbe rs are sli ghtl y b e tter than 
the fastes: UitraSCSl performance that 
BYT F saw in a recent review (see “ Ul tra - 
SCSI Doubles Speed” Àugust BYTE), but 
thanks to SS.Vs ability to host multiple 
adapters on a loop, SSA eau delivereven 
bener aggregate performance. For ex¬ 
ample, with two computers on the saine 
loop, each with a Pathlight adapter card, 
BYTE measured an aggregare throughput 
of 71 MBps. 

Pathlight officiais conte nd that tlie 
throughput is currently limited by a com- 
bination of the card’s PCI interface chip, 
the current implémentation of PCI, and 
the speed of System memory, Althoiigh 
IBM and Pathlight provide different ex- 
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planations for SSA’s current perfor¬ 
mance, both eompanîesare promising 
even better rlimughpm in their future 
products. 

As with most eutting-edge technolo¬ 
gies, it will takerimebeforcapplications 
and USes are updated to take full ad- 
va mage of SSA’s new capabilities* For 
examplc,SSA supports theconncctionof 
multiple computer Systems to the same 
loop. But of the many OSes that SSA ven- 
dors c u r rent I y su p p ort (e .g., Wi n do vv s 9 5 
and NT, NetWare, Mac OS, SCO Unix, 
and NextStep), only AIX currently sup¬ 
ports sliared access ro the sanie data by 
those Systems. 

I lespi re its interface problems and cur- 
rently i ncomplete OS support, at présent 
SSA is poised to gready ex tend the limit 
of whar’s possible for desktop storage 
subsysrems. -Robert L Hummel 


future watch 


l --- 

] A consortium of radar-detector 
i manufacturera and the Gcoryki 
i instituts of Technology hâve 
. tea rn cd u p t o créa te a m o re hcl p - 
fut—and more useful—radar de- 
* tectur. Next-generaUon units will 
1 double as safety-wrirning devlces, 
I givjng drivers messages such as 
I “FLoad Work Aliead" or “High 
I WindsAhvad.” 

i_ 


The rccciver'son-board micro- 
proccssor will hold G4 flxcd-text 
messages, which can be displàyed 
on an LCD. À transnritter placed 
neara trafflc hazard or mounted 
on police a nd emergcncy vehidus 


sets off the recei ver and aJerts 
drivers to impending danger. 
Tlicse reeeivers also fonction as 
radar dette tors. 

No transmiüm are currently 
operating in lhe fteld, but the 


Safety Warning Fmmdatiun is 
wnrkiny with State departments 
of transportation to un sure that 
the transmitlcrs are depioyud, 
which will probably take suveral 
years. Also planned are message- 
only reeeivers for drivers who are 
oot allowcd to carry radar detec- 
tors or for use where detectors 
are illégal. -Jason K, Krauso 
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ÏNTRODUCING OPTIMA++. The RAD new way to build applications in C++. 


( )pthm + + tkvcloptr ojfcrs: 

* Componcnt-ctntrie RAD environment 

* Imluitry-stAnrLinl, objcct'Oncnud C+ + 

* Dmg-dnd-drop ptvgnwming 

* Otrr ISO compatit nu and classa 

* IixceptiomtÜy dyht. fut code 

* :>2dnt Windows applications 

* R&busty just-in-time debu^ing 

* fïntrrfîdprojets management 
■ l îr ttid SQL Qutry Editer 

* Fut, direct connection Ut ODBC 

* Scahbfc SybtueSQL Anytvhcrèdatabasc 


NW t hères a Visual, cmnpn- 
nenëbascd and ( tiare we even sày 
h}) jtm way to devdop in C++, 

New Optima++ Devdoprr from 
Powersoft? 

For the ftrst tiîTiCj you can 
quîckly build aisrom çÜent/scrver 
applications using drag-and-drop 
progrumming, prc-buüt componcnrs 
and the powdf bf C++. So you can 


d cliver extraordinary solutions — 
at an extraordinary speed, 

Wam Iig,htnmg4ast applica¬ 
tions? Optima++ hdps yoii build 
them iising the samr indubtry-Iearî’ 
itià compiler tcdnriolpgÿ as 
W.ncmiC C/C++. But fuse code îs 
only half the stprywith dienc/scrwr— 
you also gel Fait, direct ODBC 
access and die powcrful Sybase' 


St Jl. Anywhcre 1 database to help 
you ddiver peak performance, Elu$, 
vou hâve die choir e of depbving 
applications p standalone EXEs or 
compact EXEs with mn-dme DI ,U. 

Srarc devdoping wirh new 
Qptima++ today. You 1 II get powen 
Youll get produe ti vit). And you II 
even ger a chance to rediscovçr the 
fun in prpgramming. 


Circte 130 on Inquiry Gard, 
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Get Optima++ Developer for $199* for a limited lime: 1-800-395-3525 or www.powersofl.com 
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Best of PC Expo 


Notebook! Compaq, (800) 345- 1 5 1 B 
or http://www,cümpaq,com; Texas 
Instruments, (000) 648-3927 or 
hllp://www.tixom; Toshiba, (800) 999- 
4273 or hUp://compüter&4oshiba.com. 
Technology: Sony's Tape St reamer 
Products Division, (800) 352-7669 or 
hltp;//www,sel,Sûnyxom. 

Application: Corel, (800) 772-6735or 
hltp://wwwxorelxom; !BM f £800) 025- 
5263 or hllp://mvw,ibm.cüm/productsî 
Dragon Systems, (000) 825-5097 or 
h t tp ://w w w.d rag o n sya xom ; Ma c ro me d i a, 
(415) 252-2000 or hîtp://www, 
mac romedt a x om. 

Multimedia Hardware: Sony 
Electronics, (000) 222-7669 or 
http://www.sonyxom; Connectix, (800) 
950-5880 or hîtp://wwwxonnectixxom; 
Sigma Designs, (510) 770-0100 or 
http;//www, realmag i g xo m. 

Multimedia Software: Fractal Design, 
(000) 297-2665or 

http://wwwJractalxom; DeLorme, (207) 
865-4171 or hltp://www.deiûrme,corn; 
Corel, (613) 728 0826 or 
ht t p ://www, corel xom, 

Connectlvlty Hardware: Apex Data, 
(510) 623-1 231 or 
apexdaia@smartmxom; Zyxel, (714) 

6 93-080B or htt p ://www zyxel xom ; 
Àdtran, (205) 97î-B000or 
http://www, ad t ran xom. 

Connectlvlty Software: Whilo Pins 
Software, (603) 00 6-9 050 or 
h11p://www.cu'SeemB,com; Brooktrout 


Technology, (617) 449-4100 or 
htt p ://www, broo kt rou t xom ; Ca slel I e, 

(4 08) 4 9 6-0474 or 
htt p ://www, c as t □ I I e x o m, 

System: Stratus Computer, (50B) 460- 
2000 or http://www,stratusxom; 
DeskStaticn Technology, (600) 793-3375 
or http://www,dtîxom; Sony, (800) 222- 
7669 or http://www.sonyxom, 

Utlllty: Cheyenno Software, (800) 243- 
9462 or http://wwwxheyennexom; 
Symantec^ (800) 441 -7234 or 
h t tp : //www.sy m an t ec, com ; Ad ob o 
Systems, (800) 682-3623 or 
h tlp :// www.ado b e x om . 

Primer: NEC. (800) 632-4650 or 
h t tp : //w w w.n e c xom ; IB M. (303) 924- 
4675 or http://www.ibm xom ; 
Mannesmann Tally, (800) 843-1347 or 
http ://www.t al ly. com . 

Perlpheral: ViewSonic, (909) 444-BBOO 
or http://www.viewsonïcxom; InFocus, 
(503) 605-8800 or http:// www, in fax om ; 
Epson, (310) 782-0770 or 
htt p ://www, e pson . com. 

Internet Product: Haht Software, (800) 
996-3222 or http: //www, haht xom; 
Maximum Information, (415) 981 -5600 or 
http://www.maxinfoxom; Folio, (800) 
543-6546 or http://www.folioxom. 
Development Software: Aîtachmate, 
(800) 426-6283 or http://www,attach- 
matoxom; BIue Sky Software, (619) 459- 
6365 or http://www,blue-skyxom; 
StarBase, (888) 782-7700 or 
h it p : // www, starbas e co rp, com , 


Compaq 
Notebook 
Named Best 
of PC Expo 

Compaq Computer’s Armada 4100, n 
modular notebook PC that can morph 
from a thin, 5-pound notebook up to a 
fuit multimedia sysrern, won BYTE*s Best 
o f S h o w a nd Best Po r tab I e a war ds a t 
PC Expo. Notebook finalises were Texas 
Instruments' high-end, Pentium-based 
TravdMate 5030 and Toshiba’s Porcégé 
650 CT, which fits an 1IJ-inchactive-nia- 
rrix screen and orher features into a 4.8- 
pound package, 

Best Technology winner, Sony Elec¬ 
tronics 1 AIT (Advanced Intelligent Tape), 
as featured in the conipany’s SDX tape 
drives, features a 16-Kb memory chip in 
the canxidgc for bener performance and 
rdiabiliry. 

Best New Application, Corel’s Word¬ 
Perfect Suite 7 for Windows 95, won in 
part due to its Interner eonnecrivity. The 
three finaUstswere IB.Vfs Voicelype Dic- 
tarion 3,0 for Win 95, Dragon Systems’ 
Dragon Die ta te 2*5 for Windows, and 
Macroinedîa’s xRes 2.0 photo-image- 
editing program for Windows. 

Sony Electronics won Best Multime¬ 
dia Hardware for its Digital Video Stïll- 
Irnage PC Capture Board, the DVBK- 
1000, which Works with Sony's digital 
Handycam. By eliminating the A/D-con- 
version process, the DVBK-1000 enables 


U.S. Robotics Fixes 
Modem Meltdown 

Usually wlien a product is saiil la be “hot" 
in the industry, itusually means that ït*s 
popular and a big seller. Dut not always. 
User* of early versions of U.S, Robotics’ 
Courier 20, fl PCCarci marient found them 
a lîttk toû liât Smne of the modems were 
overheating ta the point nf failure, or 


you to capture higher-quality images, 
Finalists were Cütinectix's Coîor Quick- 
Cam digital video caméra and Sigma De¬ 
signs 1 RealMagîe Ultra, a $399 MPEG play- 
back board. 


worse, causint} nolcbuoks to stop workîng 
altogclher. 

LES* Rabatics says it bas fixed the prob- 
km with new Courier s that began ship- 
pirnj in volume in J une, U.5. Robot tes 
didiTt issue a total reeall of the modem* 
but it lias replaccd unit s for eustomers 
wh en ne cessa ry* The company says note¬ 
books that dïd a poor job of beat tiïssipa- 
tiôn were nuire proue to the p rallient thart 
those with decent ventilation* 


Multimedia Software winner was 
Fractal Désigné Expression, a naturâl- 
media, vecror-based drawîng program 
with support for animation, Finalists 
were DeLorme 1 s A AA Map’nGo 2.0, a 
travel and mapping program, and Corel 
Click and Créa te, a $695 point-and-dick 
authoring tool. 

Best Connectïvity Hardware winner 
was Apex Data 1 s Clipper Com World PC 
Card fax modem, which will work in 
31 co nntries* Finalists we re Zy xel 1 s S1095 
Prestige 28641 ISDN LAN router, bridge, 
terminal adapter, and analog modem; 
and AdrraiVs $469 Express XRT ISDN 
modem, Best Connectïvity Software 
went to Whire Pt ne Software *s Enhaiiced 
CU-SeeMe mukiple-person vïdeocon- 
ferencing and application-sitaring pro¬ 
gram. Finalists were Brooktrom’sShow 
N Ici telephony applications develop¬ 
ment kit and Castelle’s FaxPrcss Mac 
Software Option. 

Stratus*® fault-tolérant, Pentium Pro- 
bascd RADIO (Reliable Architecture for 


Send ycur& to edeje&u&â)bix.coml 


Bug oJ> the Month 
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When it cornes ta storing data, duribility B a 
very attractive ïvautre. So Kingston* ofes a 
complété line of the worlds most mgged 
and «fiable data storage suhsystems* Ktngston’s 
s corrige products were designed for the most 
demanding commercial envüonments. But theyVe 
uLsosurvivcd dut y in tanks, submarines, and even the 
space shuttle. You can T t buy a more rdiable suhsystenv. 

To prove it, we offer a scven-year warranty — the longest 
in the industry, The Kingston Bâta Silo 1 DS500 tovver or mck- 
mountenclosurecanhouse 3.5-inchnnd 5.25dnehhaîh orfijIU 



height SCSI peripheral devîces. Our Data 
En p res s r DE 3 00 removahle de vice ^ 
subsy stems, integra lcd into our Efr ii ÿ Ê fflH 
DS5C0 châssis, provide un idéal housing for up 
to 12 removahle, hot-swappableSCSI de vices. 
Of course, Kingston storage products are 
compatible with ail major platforms, For more 
information call us domestically at (SOÜ) 435-0670 
or for international sales call (7H) 437-3334- 
It COuld bc the beginning of 
a beautiful relationsKip* 


Kinastoiï 

A 11 TECHNOLOGY CORPORATION 


KAM/ai rafï dcnm'ïn'cdiJÿ ai (800) 435-0056 üt fût iniL-rnatfonal satcj 


cali f 7 J 4} 435-2677 or visit *>«r Wf h site : hj(pi//uru’w.fciiif*(oin£0m/2> htm 


Circie 131 on Inquiry Gard (RËSELLERS: 132). 


K.nsnun Ttthnaltw CMpontUm, 17*00 guimpe.Smci, Founcsln Villrv, CA 9270$ USA, (7M) m f »t (7HÏ 4M-U47 C 1996 Km^i n Twhnologf Corporation. Ail wmd. 
Ompunng Without Lwuti n a tc B i m«ed tmJfmîirk cf Kinçutiii TVcïirmbsv Cinporation. D**a Er^eh, Hjej Silo* and Kjttjfidtn jre rcglstercd tTjJfrnaiLi of T«thn<iWv CaqHiwfan. 
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Distributcd Iiipuc/O ucput) PC Cluster 
server won Best System. Finalists were 
DeskS ration Technology* s 500- 
MHz Alpha CPLF-hased Rap- 
ror ReFlex and Sony's PC 
VAIO (Video Audio lutegrat- 
ed Operation)* 

Chéyen noSoftware’s ARC- 
serve 6 bâckup program for 
NT, with support for a wîde 
range of OS cl ients, won Best UtîHty* 
The Norton Your Eyes Only file-encrvp- 
rion uiility, from Symantec, and Adobe 
Systems* S49.95 ATM Deluxe 4,0 font 
manager were finalSsts. 

The NF.C Superscripr fî6ü, an 8-ppm 
Laser primer thatships with Adobe Print- 
Gear, won Best Peinte r. Fin a lises were 
ÏBM’s new laser pqhters (they range from 
the 12-ppm monochrome Mtwork Prim¬ 
er 12 to the IBM Network Col or Frim¬ 
er) and Mannesmann Tally * s T7070 Col- 
or Ink Jet. Best Peripheral winner was 




ViewSonic^ P815 1 1-ineh ïrionïtpr, The 
finalists were InPocusY SuperVGA Lite- 
Pro 620 Projëctor and Epson*s 
small-fcotprinl PhotbPtus Coh 
or Scanner* 

Best Internet Product win¬ 
ner, Haht Software's Halit- 
Site, enables you to çreace and 
manage your own Web appli¬ 
cations. Maximum Informa¬ 
tions Intrachaiige Web Management 
software and Fotio's Web Rc trie ver 221 
were both finalises. 

The EH PS (Emissary Host Publishîng 
System), Attachmâte’s Web-deployment 
extension for irs Extra Developer Sériés, 
won Best Development Software* Final- 
ists were Elue Sky Sofrware’s Visual SQ1 
development tool for Visual C++ and 
Starllase's StarTeam Server 2*0, winch 
is a software server that engenders dis- 
rributed development among teams of 
program mers. 


Survey 


BYTE Learns a Lesson in Web Surveys 

What a différence a medium makes. Over the past several years at trade shows, such as Comdex, 
BYTE has polfed attendues who visited the BYTE bcoth on carrent and future OSes and processor 
use, The surveys, which we occasionally publîshed in BYTE, typîcally sampled 1000 or more attend- 
ees whohappened tovîsitthc BYTE booth ata trade show, 

We wanted to do that on the Web to get even more respondents, but it dldnT work as we‘d hoped. 
Why? Beeause at Comdex, a busy trade show where people usually hâve too much work to do to 
try tostuff a ballot box, the poil surveyed a morc-or-less random sampleof the computing popu¬ 
lation, But on the Internet, one postîng in an Internet advocacy nev/sgmup can quiekly raliy a n 
entire population segment to vote in a Web survey, And that's what happened to us* 

Th e information below rsa perfeet example of that. You might think that AIX and OS/2 are sur- 
prîsingly popuiar if you were to take the information bdow at face value, The probiem is that our 
data was biased by OS/2 and AIX supporters who wanted to en sure ! h eir favorites did well; Survey 
responses are 12 times more likely to corne from ibm.com than arc typïcal BYTE Site visite. 

Lesson iearnediThe Webdoesn’tchange fondamental survey maxims;you can't let the studîcd 
population select itself. And, to the ïndivldual who voted over £30 limes in the survey for Unix (your 
IPaddressis 190.182,4*224); Get a iife* 


Tangted Up in Bine 


Mac 







only 

Windows 95 
only 
/ Unix 
only 


Desktop use of 
OS/2 booming? 


Server use of 
OS/2 booiuing? 


Percentage of respondents 
Who use OS/2 exclusîvely 


Codetalk 

by Rick Grehan 


Visual RAD Gets Very Small 

MP-Driveway plays in the realm popu- 
laied by H deeply embedded” applica* 
bons* Such applications are typically con- 
structed around a microcontralfer with 
internai ROM and RAM, plus peripheral 
devices: lights, switches, and valves, for 
example. The software developer sees a 
microprocessor whose Imite set of on- 
chip peripheral controlters must be effi¬ 
cient ly deployed, 

Launch MP-Driveway, and your proj¬ 
ect isdisplayed in hierarchical très form* 
This invorted ‘■project tree” is rooted in 
the CPU, with branches consisling of 
the on-chip peripherals* For example, 
when you eboose a project buitt on the 
PIC16C64, you ses an icon représent¬ 
ant} that processor as the root, and be- 
neath are labeled icons of the 16C64‘s 
peripheral deivicesTive I/O ports, cap¬ 
ture/compare and P WM registers, inter- 
rupts, and other éléments. 

Building an application amounts to 
clicking on a peripheral and selecting 
associated routines for controlling thaï 
device from MP-Ûriveway’s built-ln li- 
brary* If you want to use PORTB as an 
input port, you click on the PORTB icon, 
and dialog boxes lead you to the appro¬ 
priais routine. Once you’ve assembled 
aü the control routines that your applica¬ 
tion needs, simply dick on the Generate 
menu sélection, and MP-Driveway emits 
G source code. 

MP + Driveway is the result of a collab¬ 
oration between Aisys (whichselts Drive- 
way for other chip families) and Microchîp 
Tedinology, M P-Driveway s élis for $4 95, 
and you will need the Byte Craft MP-C 
compiler ($795) to create an exécutable. 
(Microchip will hâve its own compiler 
available for $695 by the time you read 
this,) If your applications find you work- 
ing frequentiy with Microchip’s PIC fam- 
ily of processars, this is one product you 
must investigate. 

Microchsp Technology, 

(602) 7B6 7290; 
h 11 p ://wvv w.mtcrochip. com, 

Byte Craft, Ltd„ (51 9} 0B8-691 1 ; 
info@bytecraH com, 

Aieys, (000) 397 7922; 
hup://www,aisys -usa.com, 
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“Can vve do 


business on 
(lie Interne! 
without 



by sottie 
vvily 

hacker?” 


Talk to ten Internet experts and 
you 11 gel ten different opinions about 
the future of business onlhe Net. Butthe bottom 
line in this: Internet commerce wiU grow only as fast 
as confidence in the security ofthe Netgmws. 

Fortiinatelÿ, our confidence lias grown pretty 
ïasl overthe last couple ol'years- IBM SecureWay 
inehides a varïety of services and produels (liât 
over time, will make exchanges across the Internet 
even inore seeure than nonelectronic transactions. 
For exàmple, the Securo Electronic Transactions 
protocol, developed using iKP multiparty payaient 
protocol from IBM Research, allows buyers, sellers 
and crédit eard eompanies to be joioed in a single 
Internet transaction that is seeure, confidential 
and vérifiable. 


Our Cryptolopes™ technology promises 
to revolutiunizc online puhlîshing by providing a 
mechanism fer controlling distribution of 
copyrighted mate ri al s. 

And* ol course, IBM is at llie Ibrefront ofnetwork 
security with powerful firewalh eneryption and 
access control technology, not to mention one of the 
largest private seeure business networks in the 
world - the IBM Global Network . 

To learn more about IBM SecureWay and 
our seeure transactions technology, visit us at 
www,ibmxom/6êGmrit y or eall 1 800 IBM-7080, 
©cl G122. 


Solutions for a smaU planet™ 5 Es zsrr 
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New Macs 
Feature Latest 
PowerPCs 

A new round of Macintoshes featuring 
the Intest liigh-pcrformance PowerPC 
processors was schcduled ro arrive in ear- 
ly Au gu st, New Systems f rom Apple and 
Power Computing will range from dual, 
I SÛ-MHz 604e Systems to more-afford- 
able 603c desktop Systems, Here are the 
hightïghts. 

Power Computing ((512) 388-6868; 
fax (512)388-6798; http://www,powercc 
,com) 

* Po w e rTo we r Pro 225 : Th e co nîpany’s 
high-end sysrem foutu res a 225-MHz 
PowerPC 604c; 16 MH of RAM (expand- 
ablc to 1 CB); a 2-GB, AV-capahle bnrd 
drive; an eighr-speed CD-ROM drive; 
1 MB of Level 2 cache; six PCI ex¬ 
pansion slors; buih-in Ethernet (AAU1 
and lOHaseT); and other feaïüres, for 
$4995, For a 200-MHz PowerPC 6ü4e 
in the above configuration, subtract 
$500, Other lcss expensive cou fi gu ra¬ 
tions wîth 180-MHz 604e and other 
p rocesso r s a re a va i labl e, as are AV co n - 
fi gu ratio ns wi th e x r ras su ch a s a n i n te r- 
nal Iomega Jaz drive. 

* PowerTower 20Ue: Wîth a 200-MHz 
604e, 16 MB of RAM, a 2-GR AV-capa¬ 
ble hard drive, 2 MB ofon-board video 
rncmury, a quad-speed CD-ROM drive, 
and a 5I2-KB Level 2 cache, $3595. 
With a 180-MHz 604e, subtract $300. 

Apple Computer ((800) 767-2775 ; http :// 
www.apple.coin) 

* Apple’sfirstdual-processor System, the 
9500/18 0M P, will feature dual 180- 
MHz 604e processors and an eight- 
sp e e d CD - RO M d r i v e. T h e n e w 9500/ 
200 will bc based on a 200-MHz 604e, 
which scored a 5,1 and a 4.3 in the 
BYTLiuark integer and PPL 1 tests (com- 
pared to a 4.4 and a 3.6 in a 180-MHz 
PowerPC 604-based System). Prices 
were u na va i labié at press rime, 

* The new Performa 6400 features a J 80- 
or 200-MHz 603e processor with an op- 
tional 256-KB Level 2 cache, 16 MB of 
RAM, a 1.6- to 2.4-GB IDE hard drive, 
two PC! slots, and an opnonal Apple 
Video System, 


Book Reviews 


Serious Internet Tools 


Although the Hypertext Markup Language 
(HTML) is apowerful tool, a large number 
of users hâve discovered thaï its iimitud 
set of ïags and tools îs not enough for cn- 
vironments thaï demand widospread re¬ 
use of compfex information, One answer is 
Standard Generalized Markup Language 
{SGML), the data standard on 
which HTML ts based. Four new 
bcoks thaï untangle SGML's 
cornpfexities take strikingly dif¬ 
ferent approaches. 

Experi e n ced S G M L an alys t s 
hâve criticized the first book, 

Readme . 7 st t as being toc sim¬ 
ple, The bock targots SGML bo- 
ginnora, but its loch nical pedi¬ 
gree îs impeccable: lt*s the first 
of a sériés of SG M L books edit- 
ed by Dr, Charles F. Goîdfarb. one of the în- 
venlora of SG M L. Written by a trio of SG M L 
consultants, the book targots writers and 
éditera who want to be able to use SG MLs 
powedul tools butdon’i hâve computer-sci¬ 
ence degrees, 

ABCB ,.. S GML is the book to huy when 
your primary goal is to explain SGML to 
managers or customers. Liora AIschufeLs 
book has an extensive list of case studios 
and sketches showîng how organisations 
as diverse as Microsoft, Standard & Poor's, 
and a universily press use SGML-and the 
benefits reaped from doing so. In addition, 
the author oxpllcitly dévot es an 
ontire chapter to the question 
'‘Who Needs It: Making the 
Case for SGML." an important 
subject that the other books take 
for grantod or discuss only in 
passing. 

If y ou T re curre nt [y responsi ble 
for creating an SGML applica¬ 
tion, The SGML Implémentation 


Guide may be your first chotoe. Its authors 
hâve nearly two décades of expérience 
implementing SGML and offer a good 
overview of SGML projecls, from the eariy 
steps of information analysis to the final 
stages of version controL They aJso give an 
overview of the language and dîscuss 
SGML's place in information 
management. 

Developing SGML DTDs 
focuses on the fondamental 
SGML processof building DTDs 
(Document Type Définitions), 
which create the structure lhat 
gives SG ML both its power and 
its complexity, The DTD for 
HTML, for example, uses about 
eîght basic tags, while a DTD for 
a complex SGML application 
might define 200 tags, This book explaïns 
the step-by-step process that's required 
to produce the foundation of an SGML 
application. 

The SGML Implémentation Guide and 
Developing SGML DTDs are complêmen- 
tary. The SGML Implémentation Guide has 
a chapter on writing DTDs and devotes 
much of ils space to the overall task of man¬ 
aging an SGML project, Topicsinclude plan¬ 
ning, conversion, and work-flow manage¬ 
ment, Developing SGML DTDs has a chap¬ 
ter on managing SGML projects but gives 
most of its attention to the mechanîcs of wrït- 
ing a useful DTD. The book uses 
acookbook-and-recipes mota- 
phor lo provide examples of 
how to model an information set 
and creato a DTD to refie et that 
model. -Bart Proocs ivorks 
as a project manager for Sim Works, 
a Web development company in 
Seattle. You can contact him at 
bpreecs@$ite weeks. com. 




The SGML 
Implémentation 
i Guide 


abçlsgmlS 



l&ikmn 


R o ad me. 1 si: SGML for 
Wrtiüfs and Eddors 
by Ronald G, Turner* Trmolhy A, 
Dougluaa, and Audrey J. Turner; 
PrenUee-Hii!!. 1 996; 24 1 pages 
(includoa index and ftoppy disk); 
ISBN 0-13-4327 17-9; $45, 

ABCO..,SGML: A üsor's Guide te 
Shuntured Documentation 
by Liora Al a chuter; International Thomson 
Computer Press. 1995; 

4 14 pages (incfudea index and floppy 
disk); ISBN 1 -850-32107-3; $39.95. 


The SGML Implémentation Guide; 

A Bluoprint for SGML Migration 
by Brian Ë.Travts and Dole C. Waldt; 
Springer-Verlag, 1995; 

ISBN 3-54Q-5773Ü-Q; $49.50. 

Developing SGML DTDs: 

From Taxi to Modol to Markup 
by Eve Mater and Jeanne El Andaloussi; 
Prentice-Hall, 1995; 

ISBN 0-13-309881 -8; $45. 
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“Now thaï my 
company is on 
the Internet, 
will a fancv 

J 


port scanner 


algorilhm make 

mincemeat 


of my 
firewall?” 


The Internet lets your company 
open ils doors to millions of potential 
customers, partners and cont ri butors and, unfor- 
tunately, some potentially dangerous hackers, 
crackers and online trouhlemakers. 

Thàt’s why we at IBM hâve some dedieated 
hackers of our own. We cal! them “ethical hackers'. 1 
Workmgwtlh the IBM G l obal Sccur iiy Analysis 
Lab, these scient tsts explore the cutting edge of 
haeking techniques to develop bélier and bettcr 
sccuriiy countermeasures. And, as part ol 1BM s 
Securit y Healtlicheck . they’U evcn try to break into 
your nctwork (with your permission, of course) 
to look for weak spots and strengthen défenses. 

Where the healthcheck leaves oli. IBM s 
Rmergeney Resp onse Service takes over. On call 



24 liours a day, seven days a week around the 
globe, the response team niakes il sel I intimately 
familial with your network and Systems ahead 
of lime so thaï, in an emergency, tliey ean 
respond quicldy to close the breach and fix 
the problem. 

To Iearn more about 1BMV IT Securit y 
Consulting, Security Hcalthcheck, cthical hackers, 
the Emergency Response Service and ail the 
products and services in tlie IBM SecureWay" 
family, visit us at www. ih m.com /sec urity or call 
1 80Ü IBM-7080. exl. G121. 


Solutions fora small plan et™ 



i&M es a reglstîted tredsmarfe and SecureWay and Solutions lot a sirall p’anct are trademarks of IBM Cûip.© 1996 IBM Cnrp 
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Japanese PCs, 
RoundTwo 

TlieyYcback. Karl y in rhcPC révolution, 
Japanese elecrronics plants, such as ku- 
jitsu, Hitachi, NEC, Sony, Toshiba, and 
others, appeared rend y to dominate the 
U.S. computer market. But it d idn’t work 
outthat way. Evenrually, ail but NKC 
and Toshiba (in notebooks only) faded 
from the scène. Now a nevv wave of PCs 
and innovative products from Japan- 
based companies bas arrived. 

Why the change? One rcason is the 
standardization around the Intel procès- 
sor and Windows 95, This lets Japanese 
companies leverage their strengths in 
manu faetu ring and distribution wîth 
compétitive products. ïn contrast, the 
tirsc rime ouc, many of these finns tried 
to innovate with each new product, an 
expensive and risky strategy. 

The lirsr machine in this new wave 
is the Sony PC, a high-end small office/ 
home office (SOHO) producc tbac was a 
finalist in BYTE*s PC kxpo awards. The 
Sony PC includes a 200-MHz Pentium 
processus 32 MB of RAM, first-rate au¬ 
dio and video, and a forward-thinking 
design, 

ïn September,Toshiba will imroduce 
iis firsr PCs targeted at the home mar¬ 
ket. À line of business PCs from Toshiba 
tsslated for 1997 arrivai, Uke the Sony 
PC, Toshiba’* home PCs will hâve strong 
audio and vide ï > capabi I ities, plus suppc>ri 
for telcphony, digital videodisc (DVD), 
and videoconferencing. Hitachi and hu¬ 
it rsu are also making serions forays into 
the notebook PC market, 

Will this second attempt by Japanese 
PC makers succeed? Part of their success 
will dépend on how well they can work 
with VA R s, at leasr in the business PC 
market. Toshiba, which already lias a 
strong notebook présence in the çhannel, 
appears to hayçanearlyadvantage in this 
area, Sony seems guaranteed to obtain 
shdf space, rhanks to its strong rctail 
présence and brand naine, Other vendors 
say they bave big marketing commit* 
meurs and will lisren elosely to customers 
bçfore releasing products geared to the 
U.S, market. 

Ail of thisshould mean gond news for 
end usera, h will bring a wealth of new 
products rhat are appealing, innovative, 
and artracdvely priced. -Jon Popper 


Datapro Report 


CORBA, Java, and the Web 

Vendorsof ohject development products are usintj the Web as a transport and communica¬ 
tions mechanism for distributed nbjects and as a front end (via Java-bascd applets and 
browsers] for abject applications. This cornes as an outgrowth of the Object Management 
Groupe (ÛMG) Common Object Request Broker Architecture (CORBA) version 2.Q H which 
provides a vehiele for communications hetween object rcquest brokers (ORBs] devetpped by 
different vendais a nd bjttweeii objects whose transactions the ORBs manage. 

The new vehiele, the General Inter-ORB Protocol (GIOP), spécifies message formats and 
data représentation aciossany transport protocol. À second spécification, the Inter-ORB 
Implémentation Protocol (HOP), provides preennfigwed interoperability for ORBs running 
over TCP/IP, thus alla wlng the Internet to aet as a backbone ORB lhat's accessible to other 
ORBs. The products bduw are part of the first round of object applications to use Internet 
technology. fxpécl additipnal implémentations as improved objee t and Web standards 
appcar over the next ycar. 

BlackWidow, from Vïsîgcnic ((415) 967-6169 : http://www,vlsignucvcom) 

The BlackWidow ÛRB créâtes client-and server-based object applications lhat Java-enabkd 
browsers can access. Il s well suited for distributed applications because il provides two-way 
access betweed Java applcts and objects on remote Systems. 

Witfj BlackWidow, devetopers can couvert Interface déf inition language (LDL} interfaces to 
Java on clients and servers, ercutc Java applets, and provide bidîrectïona! access between Java 
appfe ts and objeets arranged by other ORBs. Since BlackWidow clients can dircctly invoke 
these objects, dcvelopersavoid thé tedium of creating Common Gateway Interface (CGI) 
scripts fur every invocation on a server. 

RlackWidnw’s development comportent, an automatic 1 DL-to-Java code généra lor, con- 
verts object interfaces Int o both client- and server-sidc Java code; developcrs créait distrib- 
uted Java applets by adding application logic. The run-time componcnt manages object loca¬ 
tion, connection, and communication, and it can access any Java-compUant Web browser. 

ÛrbixWeh, from lona ((617] 679-Ü9ÛQ; hnp://www.iona.com) 

GrbîxWebîs part of the Qrbix familyof CORBA-complïantORBs. ûjraixWeb lets Java applets 
on a host use distributed objects managed by any CORBA 2.0 ORB. Unlike BlackWidow, 
OrbîxWeb prnvides dknt-side development only, and it requtres a separate Qrbïx server 
OrbiïsVVeb indudesa mapping belween Java and the IDL, which associâtes IDL Basic, tem- 
plale, and consLrucled data types with the appropriait Java conslructs. Each IDL interface 
pmvjdes two Java mappings: onc to Java interfaces for igpptatîçl pu rp oses, and the other to 
Java classes for implémentation. AJthough limiled to the client, ÛrbixWeb can access a vari- 
cty of technologies and ptatformsîhmugh other Ûrblx products. 

Visual WavL’/GciîiStouc Internet Application Surver, from GemStone and 
ParcPkice-fJigitalk (GemStone, (903} 629-0383; http://www.ge ms tu ne.com) 

Applications-scrver (and former objeet-database) vendor GemStone and SmallTalk provider 
PPD togetheroffera large-scale Internet Bp I i ca lions sc rycr. The Visual Wave/GemStnne 
Internet Application Server [IÂS] can dcploy Iransaction-based Small talk applications sup- 
porting tnpB&ndsof concurrent U sers via TCP/l P. IAS provides a Ihree-tiered architecture for 
in ternet applications. PPD's VisualWave Server fonctions as the back-end Internet server; its 
Visual Wave development environment créâtes client front ends with hooks to popular 
browsers,The GemStone 4.1 object application forms the mlddle lier. 

Visual Wave servers can be clustered, and the Visual Wave development envïronmcntouto- 
maticaily généra tes efient-side HTM Land CGI scripts dircctly f mm Small talk. Italso lets 
dévdopers update Web applications on the fly, GemStone IAS providesscalabilily, transaction 
inîegriiy, and gateways to relational databases, Jt also letsdevelofsersuse object technology 
instead ofstorcd procedures for working with distributed databases. 

- Debora h N os s is a senior anal/st al DataPrc Information Services (Dekan, NJ) 
For more information t cnil (800) 328-2776 or (609) 764-0100, 
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Presknting One-Stop 
Shopping For The 
Client/Server Developer. 



Powersoft Portfolio’” Releasc 2 
h as cverything you need to 
desif hj de vélo p and deploy applica¬ 
tions, ail lor about half die regular 
price. And 
wha t ’s evcn 
bettetv ail three 
Powtirs oft Por t t o II o produe ts are 


H95 


prcven, best-ol-class tools iront the 
leader in the client/server industry. 

S-Designor" ÀppModeler is database 
modeling üiade easy. You can simply 
drasv and auiomatically générât e your 
Sybase SQL Anywhere™ or Desktop 
dntabases. Or use the $-Designor reverse- 
eflgineering Icattire to document and 
mai m ai n existïng data bases, plus, you 
ean generale customizable, ready-to-run 


Design 

S-Designor 

AppModeler 

Desktop 

Develop 
PowerBuilder 
Desktop 5.0 

Deploy 


Sybase SQL 
Anywhere 

1-800-395-3525 


i Powersoft 


PowerBuilder" appl icaiions. 

PowerBuilder Desktop 5*0 is 
a fiilly-ïmmrive development 
environment thaï features full 3 2-bit 
Windows 95 compliance as well as 
compile d code, OCX support and irue 
abject orientation* 

Sybase SQL Anywhere ddivers a 
hîgh-performance database server for 
standalone and multiuser environ- 
ment s* h*s idéal for broad 
d e p loy me n t i n d i s t r i b u t ed 
environna en es and offers s ea ni les s 
s c a 1 ah i 1 i t y t o Sybase S Q L Server.' " 

Best oi ail, you can gel ail fliis for 
uni y $495, To gct your copy simply call 
us ai rSQÛ-395-3525, And discover how 
ni u ch power can be packed in ont box. 


hftp:// WWW*, powcrsoft.com 

Ciïcle 133 on Inquiry Gard, 


, hu Ail rifltù* irv ivrd- I3 *vii 11 
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cd-rcm review 

A CASE for Better 
Multimedia 

With more tlian 50 object-oricntcd code- 
dtjgmn met h ods tn chatte fmm, program 
dcvciopçrs are, umlmtandably, a divîdcd 
lot CASE tonl provider Rational Software 
(Santa Clara, CAJ reccotly createil a stir 
by hiring the authors of three pupular 
methods to collabora te on a nuw, unifie tl 
method, The resu Itmg CD-ROM, titled A 
UnTfiud Objet t Modeling Approach- pur- 
ports to detail the unification of tlicsc 
liiree approadies (James Rumbaughs 
Objed Modeling Tech nique [OMT], Grndy 
RoDCh’s Büoch Mtithori, and Ivar Jacob- 
son r s Use Cas es Methodjj However, thr 
final unifîed method spécification liad 
mit been relcased at press Mme, 

Tins two-CD set eouhl be a valuable 



A Unificd Object Modeling 
Appraach. 


reiourec, but It falis short for sevcral rea- 
sons-the most obvious being that it's 
painfully du II and lacks interactivity. The 
narrator ddivers a s t ruant of lectures 
from inside a QuickTime wîndow. You cnn 
vîew sevcral diagrams and Internais, but 
tfiese are ccmfusing and incomplète, 

It’s liard to gct a complété pi et u ré of 
the unifie il approach from Uds CD: it 
doesn’t p ru vide details about huw tu 
actually creatc code. Author DoiJg Ro¬ 
senberg promises an updnted version once 
Rationaï Software relcascs its unifîed 
a p pma ch, but that makes me womlcrwhy 
this CD-ROM is necessary, This is an im¬ 
portant topie for devtlopcrs; ifs a shame 
it was not presented butter. —1 K. K. 


À (Jnàfied Object Modeling Approach 
SIGS Books and Multimedia, 71 
West 23rd St. T New York. NY 10010, 
(OÜO) 871-7447 
http ://w ww.sigB.com 
$995 
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New Programs 
Take Better 
Dictation 

Tliough not quite there yct, rlie Intesr 
specch-recognirioft programs are doser 
tlian ever w readiing the ukimatc goal 
of speaker-i ndependent, cqjitmuuus dic¬ 
tât ion. The newest programs alluw you 
to speak naturally when givïng your PC 
commanda such as “Open file," bucthey 
srill require you to pause slightly between 
words durîng dictation, However, the 
length of that pause continues to de- 
crease, and, as mentioned in “DI Talk 
To You Soon” (Mardi BYTE), vendais 
expert to rench that conriruious-dicta- 
tkm holy grail in rlie nexr fewyears, Un- 
til then, the ever-increasingpower of 
PC hardware, combinée) with niore-so- 
phistîcated voice-récognition software, 
makes voice récognition a viable choice 
for many users. 

"Most of these products are in their 
second or tlhrd génération,” says William 
Meisel, head of TM A Associates (Hurino, 
CA), a market-research firm covering 
speech reclniology. “The market is now 
mature, and màtiy of the previous irnped- 
iintrus hâve been ranoved.” 

[ : or example, one major roadblock, the 
requiremem of a dedicated card, has been 
éliminated ndw that these programs 
Work with most major Sound cards* Also, 
the major programs no longer require 


iengthytrainîng sessions, although accu- 
racy usualty itnproves with an oprionaï 
training session and continued use. 

The three key players in the PC-based 
voice-récognition market—Dragon Sys¬ 
tems, Kurzwetl Applied Intelligence, and 
11SM—ail bave roiiglily équivalent capa- 
hilmes, but with inévitable différences. 
For instance, IBM’s new VoieeType 3.Q 
program, a subset of which will appear 
in the nexr version of OS/2, en ah les you 
to dicrate a program and defer its cor¬ 
rection to a later date—or even to some* 
one else, sucli as an assistant . And the lat- 
est version of Dragon Dicta te can read 
back any file or portion of a file that you 
designate, 

Nevertheïess, barriers p rêvent these 
currenr products from rcachtng mass 
acceptance. For example, hardware re- 
q uireme11ts a re re I a t i vel y I te fty, Ku rzwe i 1 
and Dragon say that their products will 
run on a 4H6 but recommeiul a Pentium. 
And IBM require s at le as ta 90-MHz Pen- 
tium-bascd PC with a 256-KB L2 cache 
and 1 6 MB of R\M. Also, audio files cre- 
ated by IBM’s delayed correction cnn quick* 
ly consume hard disk space. 

These requirements, plus the elusive- 
ness of conti niions d ictation, lim i t m udi 
of the potentia) market to specialized 
nsers, such as peoplc who lack typing 
ski Us or who su f fer from a répétitive- 
stress problem. Says Meisel: “Peoplc just 
arenTstrongly motivated to use a micro¬ 
phone y et if they Ve comtortable with a 
PC a n d a keyboa rd. ” - J. P. 


WIN 95 DICTATION HIGHLIGHTS 


Company 


Produel 


Hlgblights 


Price 


Dragon Svslems r 
(600)825-5897; 
http://www, 
dragonsya.cofn 


DragonDiclate New lext-to-speech feaïure 
2.5 for reads lext back to you; voice 

Windows macros for Net scape 

Navigator; 1 0,000-to 60 f 000- 
word f fulfy baded, active vocob- 
ulary; continuous speech for 
commands; pop-up window 
aids onlhe-lly correclion; NT 
support; no training required. 


IBM, (800) 825-5263; IBM VoieeType 
http ://www. software .ibm 3 .0 for 
.com/workgiûup/volcûlyp Wndov^s 95 


Kurrweil Applied 
Intelligence, 
(600)380-1234; 
http V/www.kurz-aixom 


Delayed and delegated correc¬ 
tion let you edit a document 
later or send a copy of a file with 
your recorded yoico to assis! 
someone else in correcting; no 
t raîn Eng required: cont i n uo u s 
speech Tor commands. 


Kurzweil Voice No voice training required; 
ReleasoS.O 3Û,ÛÛ0-1o60.000-word 
vocabulary; supports direct 
diclalion wîthin over 30 
Windows applications. 


Personal Edition 
(10,000-vvord 
active vocabulary) f 
$395;C(assic 
Edition (30,000 
words), $695; 
Power Edition 
(6Ü f 0Q0 words), 
$1 695 

$699 


$695 
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Bla&ts firent 
the Past 


Years ago in BYTE 


The Apple/IBM alliance made big newa 
But of lhe many proposed collabora¬ 
tions. including workon new multimedia 
standards {e,g„ ScriptX) and Ihû new 
object OS code-named Pink, only the 
PowerPC is now in the hands of a sig- 
nificant numbor of users. Meanwhile, 
Microsoft was workîng on Windows 3 , ), 
the suce essor to Windows 3.0. 


Yeafe ago in BYTE 


BYT E editors were excil ed about a beta 
version of a program that combined a 
data-flow programming model with an 
Iconic language for scienîisls* The pro¬ 
gram was for scientiste and engineers 
who didn't want to become computer 
whizzes in order to exploit the parsemai 
computers capabilities, The program, 
called LabView t turned a regular Mac 
mlo a genaral-purpose laboralory tool. 


Years ago in EÏ7E 


Wewrote about 
artificial intelli¬ 
gence, but mosî 
interestinginœt* 
rospect Is the 
six pages that 
wedevotedtoa 
new computer, 
called the Alto, 
fromthe Xerox Palo Alto Research Cen- 
ter. Il featured a striking graphies dis¬ 
play, new Ethernet networking capa- 
bility, and an input device known as a 
mouse, BYTËcorrectïy predieted that 
the attributesof thisAlto "research tool" 
would be used in the next génération of 
Personal computers. 



Knuth Comments on Code 

Don Knuth, currently working on volume 4 of bis 
Art of Computer Programming ami 
on Select al Papers on Computer Science, 
comments on good programming practices. 



BYTE; You were recently awarded a 
Kyoip PrizCy J a pan 's esteentéd priva te 
award for îifetinie achicvemeut, foryour 
past contributions to computer science, 
Lookingahëad, what are soi ne of the crit- 
ical issues fseing programment 

Knuth: Wcll, l’m nota very good 
prophet. My shcick is to promotc the idea 
thaï humans, not computers, read pro~ 
granis, Today, humans can create pro* 
grains that are faste r, better, and more 
rcjlnble using tools that are getting ber¬ 
cer ail the lime. 

But 9K percent of the world’s people 
are uot computer programme rs. 1 ask 
programmées to think of themselves as 
wrire rs, teacherS, expo si tors, Whcn you 
are programming, the very act of tryîrig 
to explain ît to another huraan being 
forces you to be clearer. And then latcr 
un, you can main ta in, modify, and port 
your prograrus roother platfurms mu ch 
more easily. Eveil if your only audience 
is yourself, everything gcts better. 

BYTE; judging front the numberof 
bugs that we see in commercial soft¬ 
ware* rendors seent to priori tizv featurcs 
over error-free code . Will new tools or 
new programming tethniques resuit in 
ma resta bfe soft wa re r 

Knuth: There’s no royal road,and you 
can’t make any complex program total- 
ly faibsafe. You can test a program for a 
year, and then someone or something 
will c rca ce a con d it i o n that no bo dy e v e r 
anticîpated, and then very subtle errors 


become very visible. The 1 avers that yt 
place on a program to make it fai bsa 
can themselves fai h 

I certain ly don'r sa y that we shou 
avoid using techniques like redtmdam 
to increase rbe srability of critical pr> 
grains or that we should write code ai 
nor worry about the conséquences. Coi 
puter programs are the most complic;; 
ed things that lui mans hâve e ver ereatc 
That’s whv 1 say tins idea of expositû 
is the best way of coping with the cor 
plexity, 1 use that method when Tm wr 
ing a program; 1 approach it as if I we 
writing a short srory. It doesiYt take n 
any longer, be cause the rime 1 spend c 
organisation is more rhan made up for 
rime saved debugging. 

BYTE; Do you think that prqgran 
are cotning ont too fast today for use 
to keep up? 

Knuth: Steve Jobs once told me in 1 9 
that lie had a vision where every dav y 
would géra CD-ROM with 1000 bran 
new programs on it, and thatalthmg 
eadi program would cost just $5, ri 
number of potentîai users foreach pri 
grain would be higli enough that sof 
ware de vclopers would géra good renu 
on their work, HcdhliTr think about ho 
we would ail cope with lüüi) progran 
a day, luit I note that controlled growi 
fai lcd on the other side of the Iron Cil 
tain. You need uncertainty to foster inn 
va don* A hèalthy degree of confusion c 
serve to keep people crearis'e* 

BYTE ; In reriewing programming ■ 
it bas evolved over the past 10 years, t 
you see any t h ing that niakes you di 
appoint ed—for example, in the objet 
computing realmf 

Knuth: They haveiYt yet builr a re 
able way io reason about thèse prograrr 
that is, we srill lack the inathematic 
p roof to e usure that a program will wor 
With Object-Oriented programs, we ha 
iiiuch les s of an nnderstanding of bo 
we would ever prove that they don’t ha 
bugs. This is a huge gap. If people c 
tmdcrstand OOP, they ought to be ab 
to prove that the programs arc torm 
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Introducing 
the first PC 
worthy enough 
to work beside 
your trusty 



HP printer. 


ergive your IIP primer a second thought. Youjusfc knovv it ! s going to work. Nowfliat 
P performance can be found in a line of FCs designed specifically for the demands of 
isiness. The HP Vectra 500 PCs. Thoy ail arrive reacly io work, Sonie are HP/Microsoft 
usiness Centers-theyVe armed witli Microsoft Office for Windows® 95 Professional 


And to make everything a Utile more manageable, every Vectra 500 cornes with 


I Designed for 



Microsoft * 
Windows'95 


free online service and support Dealers inclu.de: Intelligent 
Electronics, Coin put cri and, Datago, MicroAge» Inacom and 
CüjîipUSACorporate. For more information, call 1-800-322dfl?PC, 
Ext. 1557/ And see what a good family naine can do for y ou. 


9D 3aï-38fi7 'Av»rî|)fl U S. itreal pntt tar Pentium' pujctuof HP Vectra StQ V75 PC Moficar fiûtinîbdfcd. HP Vficîn 5DÛ PC* cprr.fi wüi M^Pialt WfaJowt » prMîtfilSfid. 

IM Mt* mcMs* op&orviJ on a| fittr cifutitrt* tvi&b!*. l Si*ndj;'d « CO. MC ji’-d MCs moduls. 'Mulomtdn îrodfil* onlv. ! 0rt-*ia, iBcand ■jay »rvm, 

J.>us re jj:rffdü*J*r j-k* tfl PAir&Mft Corporation Pifltium w4 Iha Lntfll Inudfl \oqa «rl Ifigisierrt trid*markïtflmitf Cprj^*&s."-. 113* Ht ,v*i;-Pâ:Ljrd OinapM* FPG-173 

IIP PCs For S ni al I Business 


FROM $ 1389 ' 

Minitoweror Desktop models: 
•rmenæjzüj&isooriæMH* 
Pentium pr oc essor 
*8 or 16MB EDO Memory 
(126MB max| 

•256KB cache momory 1 
•64*bit PCI video 
*2.5 GB hard drive 3 
■4X, 6X or SX EtDE CD-ROM Drive' 
•2B.B fax/d a ta modem with 
téléphoné a ns wa ring machine 1 
*16-bit Sound Blaster audio 1 

* Handsfrea headseî with microphone* 
*l-year on-srte warranty 1 

* 1 -year free phone support for hard¬ 
ware. M-tlay fre a software support 


KG1 HEWLETT 

mL'HM PACKARD 









Internet Explorer 3.0 makes a strong play 
for Web dominance. By Rex Baldazo 


Microsoft Catches Up with Netscape 


eb browsers hâve become the 
p ri mary battlefield in the war 
for thc lieart and soûl of Inter¬ 
net ririzens. Microsoft's two 
previous Web browsers were OK, but 
they didn’t demonsrrate any mtcresrmg 
new technologies* However, lhe third 
arrempt, Interner Explorer 3.0 {[E 3,0), 
changes ail rhar, matching the market- 
dominating Netscape Navigator fearure- 
for-feature while adding lots of strategie 
M icrosoft techn o la gy 

Support for Java was not in the beta 
version we tested, but it is slated for 
beta 2j which shouid be availablè wben 
yoil rend this* The beta we tested offers 
some support for JavaScript, althougli 
ifs not yet totally compatible with Net¬ 
scape^ implémentation, 

Also in [E 3.0 is VBScript, Microsoft's 
own scripring engine, A slimmed-down 
version of the Visual Basic bnguage, 
VBScript is Microsoft^ challenge to Sun's 
JavaScript. Itshould appeal to the légion 
of Web developers who already know 
Visual Basic, but currendy only IE 3,0 sup¬ 
ports it. To encourage widespread adop¬ 
tion, Microsoft is tnaking the VBScript 
engine availablè to all takers. 

One of JE 3.0*s more intrigumg new 
technologies îs support for in-place acti¬ 
vation, part o f Microsoft^ QLE/ActivcX 
Document techn qjogy* For example, ir 
lets you click on a Hyperrexr Markup 


R ATI NOS 


TECHNOLOGY * * * * * 

IMPLEMENTATION * * * 

Languagc (HTML) link that points to a 
Word document, which opens up inside 
i h e browse r w i n d o w w hile Wo rd i s a et i - 
vated in place, adding iis menus and rotil- 
bars to the browser window (assuming 
you bave Word or thé tree Word Viewer 
in su lied on your computer). 

The key is that tins in-place stuff 
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(?) | JiWdtSS JhlEp: /Awhvr.micrraioft. /fj sn>9i. 



mchUà sas 


Welcomeî 


Tfitiliï tmr iJJMqin* 

Lthimi-. n| Mnjjuoi tmm tbfi 1 ÎSmjlh Ür 


Internet Explorer 3.0 
free 

(lor Windows 95 and NT) 


Micro s oh Corp. 
Redmond, WA 


(800)426-9400 
(206) B82-8060 
fax: (206) 635*6100 


ht t p : //www. m ic rosof t .com/ io/ 
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Microsoft Internet Explorer 3*0 sports a new interface a ntl many 
important features, inclut!inn borderless frames (shown). 


wo rks w irh any ap plicaci o n that su p p orts 
the ActiveX Document technology, 
whether the file J s on your local hard 
drive or comingacross the Internet. Tins 
is a step tovvard a universal browser, 
vvhere all content—from that on rhe Web 
to what’son your local hard drive—is 
viewed front the sa me browser* 

More than anyrhingelse, ifs ActiveX 
Controls that bave thepotenrial to make 
the greatest impact on the Web, They 
allow for powerfnl, interactive content 
similar to that of Java applets, but with 
the advanrage of having mature devel¬ 
opment tools, such as Visual C++ 4.1. 

The rechnology is srill in its infancy, 
however, and some unanswered ques¬ 
tions may delay widespread adoption, 
First among thèse is rive fact thar Ac¬ 
tiveX Controls are iiitimatdytied tu OLE, 
which in tu rn is part of the Windows plat- 
form and dues not yet work on Macin¬ 
tosh ur Unix machines* 


The IE 3.0 user interface is also incon¬ 
si stent, especîally its drag-and-drop as¬ 
pects, If you grab a text hyper Unie in IE 
3.0 and drag it 10 the Windows 95 desk¬ 
top, it croates an Interner shortcut. It, 
on the other hand, you grab a hyperlink 
that’s associated with a GIF or JPEG file, 
it drags rhe image rather than the shorr- 
cut. And* unlike the Win 95 desktop, the 
IE 3.0 interface has no righe-mouse-but- 
ton option fur selecnng whether todrag 
a shortcut or the image i tse If. 

O v e ral I, w e we r e i m pre ssed w irh IE 
3.0, There a re sti 11 some rough edges, but 
rhe browser brings innovative new tech- 
n ology to the Internet. Whether i lus tech- 
n ology has any impact-—and whether 
IE 3.0 can dent Navigateurs hüge market 
lead — reniai ns to be seen. O 


Rex Baldazo is BYTE 's technical editor in 
charge of software reviews, You can contact 

htm at r b a I cJ a z 0 + b ix.com. 
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Font Utility 


/ITM Deluxe 4.0 manages ail your fonts—even TrueType — 
in versions for Windows 95, NT 4.0, and the Mac. By Russell Kay 


Adobe’s Finally the Managing Type 


hat’s in a name? Thougli al- 
wayscalled Adobe Type Man¬ 
ager, ATM ne ver did ranch 
managing; ii merci y msratlcd 
and rasterized oivscrfeen the Type I (TT) 
fonts originally dcsigned for PostScript 
devices. When Windows 3,0 întroduced 
TrueType (TT) to the mass market, Ado¬ 
be respondcd with a new ATM. The world 
was stuck with rvvo formats. 

Adobe and Microsoft are now work- 
ingtogether on a new four format, Open- 
Type, thar will combine TT and Tl in a 
character-rich superset. Butthafsforthe 
future. Right now, weVegotthenew ATM 
Deluxe 4.0, which handles both formats 
and introduces welcome new capabili fies. 

First, ATM knows about TT' fonts. You 
install and activai c them as if they vvere 
TT fonts. Second, Adobe lias finally put 
the manager into ATM. You defîne sets of 
fonts, using drag-and-drop edîtmg, and 
activate only those sets or spécifie fonts 
you wish, thus consîderably redudng the 
drain on System rcsources. 

Other fonts are easily activatcd when 
you need them—even amomatically. 



TECH F 0 C U S 


You Ole! Smoothie, You 

D i s p f a y a digital foui at a luw résolution, 
and you get misshapeii letters with staîr- 
step edges. The rien test fix is en lied anti- 
a lia s in g, where selected edge pixels are 
renderetl in shndes of g ray. Windows 9G 
Plus can do this for TrueType fonts if your 
video is aide to sup¬ 
port al Icnst G4.000 
colors. The new Ado¬ 
be Type Manager De¬ 
luxe (for use with ail 
platforms) perforais 
font smoothmg for 
Type 1 eveivmt a 25G- 
cnlor dis play. 


BOX 

Unaidedjaggies. 

BOX 

With ATM’s 
antialtaslhg. 


ïftmpu mip 
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Adobe Type Manager 
Deluxe 4.0 
$99-95 

(Requi rament a: Windows 
95 and Mac: 8 MB ol RAM 
p and 8 MB of disk spuee; 
NT 4.0:16 M B et RAM 
l]S and 4 MB of disk spacti) 


10 

12 ABCEEfl 
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Adobe Systems, Inc. 
Mountain View, CA 

(415)961 4400 
fax:(415)961-3769 

h 11 p : //www, ado bu. t;om 
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Multiple font types can coexist in a single font set, 
and you can activate them indivitlualiy or as an entire set. 


ATM font sets (but not the fonts them- 
sdves) are exportable ro other Systems 
and platforms, which willgreatly simpli- 
fy font management and graphies stan¬ 
dardisation in many large organisations, 
You cnn easily see vvhnt a font looks 
like on-screen, pritu sample pages and 
one-line listings, and croate new instances 
of multiple-master type fonts. And ATM 
now diablesantialiasingfor better-look- 
ing letters (sec the Tech Foc us box), 
Finally, you get a complété database 
of Adobe font met ri es. When a document 
calls for a font you donY bave, ATM cré¬ 
âtes .1 substiture font (application per¬ 
mit ting) and display s it in the exact letter 
widths,so line breaks woiTtchange. The 
Windows NT version lacks tins feantre. 

In BYTFvs tests of the Windows 95 
beta H, AFM installai and ran easily, pre- 
seming nu particular prohlems. Ir came 
up and loaded ail the active fonts, incor- 


porating them into a Starter set. When 
we h ad ATM search the systèmes harcl 
drives, it quickly found ail onr addition- 
al fontsandadded them toits masterlist. 


RATI MG 5 


TECHNOLOGY ***** 

IMPLÉMENTATION * * * * 
PERFORMANCE * * * * 

And it added new fonts consîderably 
fasterrhan ATM 3.0.2 could, 

ATM Deluxe 4.0 débuts as a Win 95 
CD, to be followcd b y a Mac/ Power Mac 
version and, at year's end, rlic first-ever 
ATM for NT 4.0. NT usersmust now cou¬ 
vert Tl fonts to TT for on-screen display. 

ATM lias real I y corne into its own, and 
it"s fast and friendly, to boot. □ 


Russell Kay is a HY VE tèchmcal edi t or. You 
cati reach him at russellk@blx.com. 
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Remember the 

freedom you teit 

the first time you got 


on the Internet? 


Microsoft Internet Explorer 3.0 



www.microsoft.com/ie 





Secure 

Commun 


Mail K 
NWS 


+<> Microsoft Internet Explorer 3. 


£ile £dit yiow Qo Favorites Help 


^ © 0 (S ® a 

Back Forward Stop Refiesh Home Search Favorites 


Addfest | http://www.rnicrosoft.com/ie/ 


NetMe< 


01996 Microsoft Corporation. Ali nghts reservéd. Microsoft. Windows and Windows MT are regnstered uademaîKs and ActiveX, me Microsoft Internet Explorer 
logo and tt/rere do you rtanf to go today? are tracte marks of Microsoft Corporation. Macintosh is à rcgistered tradcmoik of Apple Computers, Inc. Java is a 
trndemark of Sun Microsystems, Inc. E5PNET ■£ a tradtimarh of ESPN, Inc. SporlsZeme is a tradernark Of Starwflve Corp. MSNBC is a trademark of MSNBC. 
The Wall Street Journal® Interactive Edition Is a trademark of Dow Jones & Company, Inc. 














Nowyou can fîndout 
what freedom really means. 


ActiveX " and first-ciass Java 1 * technology gives Customizable. Vüu can set Microsoft Internet Explorer 3,0 

the web a whole new world of video, full animation, to bring y ou the latest information about your favorite stocks, 

sound. and real interactivity. cartoons. sports scores, music clips, news services, ski 

reports, or whaUiave-you. 



HTML 

Futures 


it Font 


1 

PsrsonaliK 

Browser 





Safe and secure. Microsoft 
Internet Explorer 3.0 supports 
the latest securlty standards, 
so you can communicate 
freely and safely download 
software from the internet* 


Microsoft internet Explorer 3.0 
is cross-platform. It's here right 
now for users of Windows* 95, 
and Windows NT* and wil! soon 
be available for people who use 
Windows 3.1, or Macintosh" 
operatïng System. 



NetMeeting. Imagine having a Virtual real-time meeting 
usfng a whiteboard and sharing files with groups of 
peopie in Chicago, Kobe, Stockholm, or wherever. 


The broadest support for exisring 
Internet standards, like HTML, 
plug-ins, and JavaScript. And hot 
new technology, like cascading 
styiesheets, so you can see 
everything the web has to offer* 


Remember the first tlme you came across the web? It was 
like somebody put the entire body of human knowledge In ope 
huge book. And gave you the freedom to zIp to any page, on 
any subjoct, nnywhere ïn the world, Weli, now the feeling Is even 
Jargor. You can expérience It with monstcr sound, full animation, 
unbe!lavable graphies, and real interactlvlty. Because we're 
introduclng Microsoft 3 Internet Explorer 3,0. You'îl be free to 
communicate with groups of people across the Street or nround 
the world* And to Interact In completely new ways. Becauso now 
you can hâve Virtual meetings where you work back and forth on 


the sama project. In real tlme, To make your expérience more 
Personal, you can customize your tool bar. Favorites, and Qulck 
Links. To make it even rîcher, you'tl hâve access tofree spécial 
offers from The Walt Street Journal 9 Interactive Edition, ESPNET - 
SportsZone7 MSNBC' and more* Everywhere you go, you’Il see 
real freedom, turned loose at the hlghest lever. And as you 
might bave guessed, even the software ïsfree. So just cllck 
on www*microsoft,com/ie. Then download a copy of Microsoft 
Internet Explorer 3*0, bave a look around, and see what 
freedom really means. 


Microsoft 


Where do you want to go today? www.m1cro-soft.com/ie 


















Vivld colon. Ergonomie design. Performante and tentures ta indolge the 
vislonary lit yuu, 

Princeton Graphie Systems 1 monitors hâve always had a solid réputation for pushing 
performance barbers far beyond induslry standards- Thîs tradition was proven ph tlie 
highly respecled Ultra 15 whicft Wûn FC World s Best Buy Award a 
remarkabie tîiiee limes in a tm The ü5MHz/02KHz 
Ultra 17+ further redefmed the ïndusUy wîth ils award- 
wînning, high refresh rate performance and ullra-low 
price. Now* our Extraûrdiiwy new models surpass even 
our mi\ stellar bench marks. 

Case in point, the EQ75. With ils super-high 9 5KHz ~ 

horizontal frequenty, 200MHz video bandvvidlh and an uitradine 0.26mm dot pitch, 
thîs I7' 1 (I5TT viewable) monitor delivers a boid, flicker-free résolution of 1600 x 
1200 @ 75 Hl That's rock-sotid performance, Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper foeus without the moiré problems so 
common to other 0,26mm monitors, That's a différenceyou can see! 

Princeton's next génération of EO monitors incorporâtes PreVu™ Controls and 
ÇolorighP technology perfed for intense, graphîcal applications, In addition, 

Princeton effets an ExtraOrdinary, full three year "Buckel to Bezel" Éimited warraniyE 

The EO Sériés is already a variable at your nearby dealer See il today. Their 
performance will win your heart Their prîce will ease your soûl. 


“ Thc SOULof 


ACCOttntant ” 


*722 


ESP 


Ponction Graphie - 3101 S Vile St. SLf. HO * Slnll Au. CA *2764 * Tel, BûQ/747 6249 or 

7H/75Ï-S4&Î - Fis 7I4/7ÎM7Î6 * Fji On Dtmjnd T14/TJ1-01M * Web SHt WWW prgr.cam 


Pnnctt&n Çfiphtf SyKiffm. Ail righlt f«frved. Ail ïrademart* ttc lhe p rappris al their owners, Al ib Eirefgy 

Partner, Pimcetûn Graphie Systems h as delrrmlrted ihit lhese produtb meel Entrgy Stai'" G unie Liresfor entfÈV tf^uerty, 
Prie» and spétilïtalionur* suhjettto change rtilhoul notice *PfeVu’ ,a and Cûlaright 1M are nnt jvaitiblr eut- the EQ4û, fuSI ihree* 
yi'ac limiied warrarcty iv otlffed on the fûllowing mudels: E040. EOSO, EÛ17, Eü/û and EO?5. 
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PrintGear technology gii/es NEC's new laser prmter 
a winning price/performance ratio. Ry Robert L. Hummel 


Quality Printing, Fast and Cheap 



NECs SuperScript 860 general ly produees a smaller data 
stream and prints faster than more ex pensive models. 


usr a laser primer trade high 
performance for a low price? 
NEC wants to convince Win¬ 
dows uscrs thar the answejf is 
“No,” The company *s new SuperScript 
H60 laser primer offcrs a specd of S pages 
per minute (ppm) and résolution of 600 
dots per inch (dpi) for a Street price of less 
than $500. As rlic first primer to use 
Adobe' s new PrintGear architecture (see 
“How PrintGear parles” on page59), die 
NEC SuperScript 860 can indeed out- 
perform siniilarly priced lasers on most 
printing jobs* 

T h é Pri ntGe a r archi recture titati da t es 
thaï die en tire page download into die 
primer's mémory before processing 
starrs. Despite tins, NEC daims rbat die 
H 60*s standard I MB of mcniory can 
liandle even complex documents when 
managed with Adobe's Memory Boosr- 
er technology À PrintGear innovation, 
Memory Booster combines data com¬ 
pression with gracefnl dégradation to 
ensure rhat a page rare!y if ever, fails to 
prim. A page too large for die i ns ta lied 
RAM is compressed and reduced to 300 


TECH FOCUS 


PrintGear Pros and Cons 

AtlobCs PrintGear architecture dtvida doc¬ 
ument interprétation between tfic com- 
puter's devicc driver software and the 
printer's PrintGear Imagïng Proccssorchîj). 
The driver represents ttic most commoo 
Windows print éléments in the most com¬ 
pact way for a smaller data stream and a 
faster rvlurn toyour application. 

Ou the downsïde, a PrintGear printer's 
processnr and its correspond ing devïce 
driver form an integrated—and insépara¬ 
ble—System. Adobe has no plans to publisli 
a single PrintGear standard and doesn T t 
guarantee that different PrintGear print- 
ers can interpret cach other's data streams. 


dpi résolution* You can ins rail upro4MB 
of additional mcniory in an industry- 
standardSIMMsIot* 

In oiir testing, the 860 generally pro- 
duced both smaller data streams and 
faster fenim-to-applicatioti rimes than 
HP 1 s LaserJet 5L* The biggesc improve- 
meut came when printing pages thar mix 
text and graphies; the reduced both 
file size and tinte required to spool by 
ap proxi mately 5Q percent. 

To ad ri s ma II office/home office 
appeal, Nie lias included su ch features 
as customizable watermarks and book- 
let, poster, and proof-sheet (N-up) print¬ 
ing options, ail implemented through 
Windows driver software, The primer 
holds 200 shéets of paper (lutter or legal 
size), as welï as labels, transpa rendes, and 
as many as five en v dopes. 

The SuperScript K60’s advanced fea- 
mres require Windows 3.x or Windows 
95. NEC provides no Windows NT or 


OS/2 d ri vers* And while insisting they 
won h al low the 860 or its PrintGear 
incarnation to be orphaned, neither NEC 
nor Adobe has plans to develup driver s 
for these opérât ing Systems* Under DC )*S, 
N T, and OS/2, the 86ü's spécial fearurcs 
are unavailable; înstead, it émulâtes a 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION * * * * 
PERFORMANCE * * * * 

Hewlett-Packard Laserjet IIP* 

lu a Windows-oui y environment, 
however, the *SuperScript S60's fast 
engine, hïgh résolution, and versatile 
options niake it a performance winner 
a n d an excelien t value. □ 


Robert L * Hummel is an eiectrical engineer, 
programmer, ami consultant. You can rca ch 

htm at rhummoi@monad.net. 
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YouTalk, Warp Listens 


Operating System 


"banks to IBM's VoicéType technology, you can 
Warp where you want to go. By Barry N an ce 
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OS/z Warp 4 , o 

Î299 

{likely price) 

IBM 

Armonk, NY 
(800)426-9255 


hit p ://www. au st in. ibm. e o m 
/pspinfo/os2.html 
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OS/2 Warp 4.0 includes voice récognition, Java, OpenDoc, a word 
processor r network management and thousands of device drivers. 


ali it the Star Trek dream—a 
computer that res ponds to 
spokeh connu and s. OS/2 
Warp 4.0, code-named Mer¬ 
lin, incorporâtes a voice-récognition 
technology called VoiceType thatbrings 
the dream a s cep doser to realiry 

We evaluated the first public beta ver¬ 
sion of Warp 4, so we haven’t run formai 
benehmarks yer. However, performance 
is crisp and respansive, though sonie 
advanced features—voice récognition in 
pattieuhir—-require a speedy Pentium to 
work properly. Using a headset tliat wil! 
be ind i ided wi t li every co py o f Warp, plus 
the sound card in yourPCjVoice [ÿpe sup¬ 
ports bot h yoice navigation and dictation. 
Navigation is the abUity to tell you r com¬ 
puter what to du—titrer “Jump to Web 
Explorer* and OS/2 lau riches your Inter¬ 
net browser, for example. 

While Warp’s voice navigation work s 
withcontinuons speech, VoiceType’s dic- 
tation feature requires discrète speech, 
in which you pause briefly between 
words to let thc software idemify indi- 
vidual words (see the Tech Fucus). 

Ou r test of VoicéType was prettÿcon- 
vincing, producing resuks as good as 
most people’s typing. When we dictât* 
ed the original tirait of this article, recog- 
n i r î o it acc u r a c y was a ho u t 9 5 p e rc eut. 


TECH FOCUS 


Voice Input 

IBM's VoiceType relies on a variety of tcch- 
niques ns it takesyaur dictation. You must 
use discrète speech, which menns you pause 
bricfly between words. This allows Voice- 
Type to identify individu al words. As you 
dicta te. Voice Type uses context analysis lo 
décide wtiat words you spoke. As a resuit, 
you mi g ht see the cursor flash back and 
aller a previous word as the program réal¬ 
isés it misideiUificil it. 
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And even with discrète speech the dicta - 
tion took no more lime t ban if we had 
typed the article instèad. 

OS/2 becomes the first desktop oper- 
aring System ro incorpora te Sun 
Microsystems'Java technology (go ro 
http://ncc. hursley. i bm, com/javai n fo for 
details). As you surf the Web, or as you 
develop your own Internet-aware appli¬ 
cations, you can use QS/2’s Java inter* 
p rc ter o r 11 le stipp l i e d J a v a De ve 1 o p m e n t 
Kit to enIlance your browsing. 

Warp includes GpenDoc, the cross- 
pbtform component architecture that 
Jets you create compound documents. 
T he OS also contes with Open32, which 
emulates much of the Win32 API so pro* 
g ram s writren for Windows can be 
recompiled and run on Warp. 

Warp 4 cornes with a sepanue CD- 
KOM that lias more than 2000 device dr b 
v ers. 11 i M llas ad de d a ne w grapl \ i es de v i ce 

***** Oulslanding 


driver architecture to QS/2’s 32-bit envi¬ 
ron ment, The ne w driver mode! will soon 
support the dy namic loadingand unload- 
ingof device drivers, IBM says, 

OS/2*s look and feel changes with ver¬ 
sion 4. We found Warp’s new look a bit 
prettier than its previous eoimtenanee, 


RATINGS 


TECHNOLOGY ***** 

IMPLÉMENTATION ***** 

but it doesn’t inake you more productive. 

With Warp 4, you can use voice, key- 
bonrd, and rnpiïse in any combination to 
navigare, control, enter data, and enter 
text. We tliink you may begin ralking to 
your computer more and typing less. O 


Barry Nancr, a B\TE amtributittg éditor, is the 
aut hor of Us i ag O S/2 Wa rp (Que, î 9 94). You 
can reachhhnat barryu(§blx,com, 
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A developer's dream corne true... 




#1 Protcction Supplier 

Youll Haye peace of mind 
with your software baeked 
by world leader Rainbow 


Leadlng Technology 

Sentinel* is the oniy 
protection combining 
multiple algorithme < 
and AS IC technology 


iso mi 

illil 


The Highest Ounlity ' 

Only Sentinel keys meet 
ISO quallty standards and 
offer tbe best feliabillty 


HIEW 

The SenUnelWteanT GUI 
is an innovai!ve tool thaï 
makes protecting your 
software casier than ever 


Increasc Ymir Uuvenue 
Sentinel stops piracy, ensuring 
^ you thaï every user of your 
software is a paying customer 


Tmlv Com p atible Securitv ^ 
The industry's largest engineering 
staff is dedleated to making your 
software safe on any platform 


The world's #1 software protection 
is now the easiest to implement! 


You've always dreamed of 
superior software protection 
that was simple to integra te 
into your en tire product line, 
file new SentinelWizard makes 
your dream a reality. 

Asfr uj abouf Senf/ne/L/W ru - the new 
software-based network license manager 


Just tell the SentinelWizard how 
you want to sell your products. 
It then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complété the protection process. 

Visit our web site 
www.rnbo.com 



Call now to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 


1 - 800 - 852-8569 
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Sopbisticatéd reàl-thne Products need an 05 designed 
for real-tinte ivork. By Vik Sohal and Mit ch BnnneU 

A Real OS for Real Time 


evdopers of embedded and 
real-time products hâve often 
used homebrew kernels for 
their applications. The avai I - 
ability of powcrful 32-bit CPUs and 
increasing user expectations are driving 
embedded software solutions to resem¬ 
ble full-fledged computer Systems pack- 
aged as spécial-purpose products* 

While embedded software gets more 
complex, shorter product cy cles increase 
time-to-market pressures, The tinte issue 
bas forced a srrong emphasis on reusing 
software, rather than developtng each 
embedded product fromscratch. 

Because of thèse trends, embedded 
product vendors arc rurning to a com* 
mercially avaÜable real-rime operating 
systein, LynxOS by Lynx Real-Time Sys¬ 
tems, L provides a suitable operating 
environ ment for embedded application s 
in communications, networking, multi¬ 
media, and instrumentation, 1rs design 
emplmsizes detcrministic reaï-time per¬ 
formance, with désirable characteristics 
such as KOMabilitv, modulariry, and com¬ 
pact code required by such app I i cations. 
With 90 percent of Us code written in C, 
LynxOS is portable, and versions are 
availabié for the xK6 family, the 680x0 
family, the PowerPC line, and S PARC. 

Design Goals 

The LynxOS kernel design process 
addressed the following goals: 

* Pre die table response under ail load 
conditions eusures thaï applications 
respond to extern al e vents iu a pre- 
dictable fashion, regard less or what else 
the System is handling. It requîtes con¬ 
sistent and prompt scheduling of time- 
critical tasks and low System overhead. 

* High-performan ce OS facilities must 
execute quickly, with fasr response to 
internipts, to keep the System overhead 
low and predictablc. 

* Memory protection makes applica¬ 


tions more reliable by ensunng that pro- 
grams dotTt corrupt each other’s code 
and data, o r even the OS Code and data* 
* Modulât architecture provides scal - 
ability so rhat the OS can be railored for 
a wide variety of embedded applications, 


withour sacrifiang renl-time perfor¬ 
mance. Key featuressuch as TGP/1P, NFS, 
demand pagîng, and other extensions can 
be added or renioved as nccessary for a 
spécifie target environ nient* The Lynx¬ 
OS kernel can be configured to just under 
200 K B of code. 

* Compattbility with ex î s tin g stan¬ 
dards such as Unix and Posîx provides 
well-known ÀPIs for programme rs to 
vvork with and encourages code reuse. 

The basic design of LynxOS involved 
key decisions to achieve thèse goals, First, 
the enrire kernel had to be preempnve 


and reenrrant, so that time-criticaJ tasks 
execute promptly* A time-critical task 
gets high priority so it always can pre- 
empt a lower-priority task, even while 
the latter uses a System service. The ker¬ 
nel’s r centrant code also lets this higher- 


priority task use System services, even 
when the preempted task has made iden- 
tical System calls. 

Second, the kernel supports multi- 
threading, Not only can user programs 
créât e multiple tasks at will, but dévier 
drivers and other kernel services can cre- 
ate their own tasks, whicb are called 
kernel tbreads . Kernel t h rend s ail ow mo re 
effective scheduling of inter ru pt han- 
d Iing. "I’hat’s because certain code—such 
as net work or disk I/O—tluu used to be 
part ofan inter ru pi handlercan now go 
îii a kernel thread, scbeduled so that h 



Thread Memory Cuntexts 


OS miiuüiy 


Kernel thread 


Kernel tfiread 


Contains System services, 
driver code, inierrupt ha nd lets 
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Bnth user programs and OS tiireads execute in 
their own protcctcd memnry spaces. 


SEPTEMBER 1 USD BYTE SI 



























































Core 

doe sn 'i i ruerfere wirli real -tirne Pro¬ 
cessing. You can, t h ere fore , schcduie 
time-critical user tasks ru exécuté at a 

higher priority than a de vice drivers ker¬ 
nel thread, so thaï rhese user tasks can 
respond rapidly to e vents. Global sched- 
uling of ail threads, user and kernel, is 
based solcly on priority. 

Thirtf, Lynx OS uses a processoris page 
rnemory management unit (MMU) to 
pro vide each instance of a user prograin 
irs ow ti protected logical address space. 
The MMU also protects the kernel by 


Operating Systems 

A real-cime OS supports rhe reabri me 
application 1 * ability to ineet îrs timing 
deadlines. LynxOS makes rhis possible by 

pr ov tdîngfast cq n t ex t $w i te h ijig plus 1 ow 
System cnil overhead. This helps keep 
short the execution lime of every task. 

The LynxOS interrupr System keeps 
short an interrupt ruutine’s execution 
rime and even bounds the miniber of 
interru pts that can occur du ring the 
execution of a high-priority task, This is 
donc by havmgthe interrupt handlerdis- 
nble further interrupts from the device 


Task Scheduling 

Intamipt handlers 

AAAA 


* 

3 



Unix procédés liave dvnamîe priority Fcvels. 
The Û£ changes ïïmn so thaï every process 
bas fait mm to Uie CPU, 




Interrupt haniers 

AAAA 


Real-fone sclieiiiiled | 
tasks 

thtad 


j Ihread | 

| tJifc.lJ | 

| Uiftad | 



LynuOS Ihreads hâve static imoriiy 
\m\%. This lots reahto tasks respond 
promptly to Events. However, low-priority 
tasks (sudi as a device driver) can 
temporal ily inherit a higher prioiity ta 
service a reaTtime task. 


A real-time OS schedules tasks by priority so that tiine- 
critical tasks respond promptly to events. 


placing il in a separate address space, as 
shown iu the figure “Thread Memory 
Contexts" on the previous page, 

Last, însteadof clearing a pmprietary 
APt, the design team chose the Unix and 
Posix ALHs,allowMiga rich varie ty ofUnix 
prograins to be ported to LynxOS and 
offering a shallow learning curve for 
i hose programmer* already familiar wirh 
the interface, 

Real-Time Issues 

In a real-time System, certain tasks nuisr 
be completéd within spécifie deacllines 
to respond to real-world events. For 
example, an embedded controller that 
adjusts ihe tension iu a factory conveyor 
belr to co m pensa te for a constant! y 
changing load must respond promptly, 
or the belr mav grind ïü a hait or break. 


before it complétés* That device 1 s inrer- 
rupts are reenabled on [y by a corre¬ 
spond ing kernel thread thatacrually does 
mostof the interrupt processirtg* This 
kernel thread's priority is based ou the 
priori ti es of [lie user threads that aeeess 
the device, 

] ynxOS co n tains nosystemdevel tasks 
that must runat higher priority than user 
tasks. This is possible bccause task sched- 
tiIîng is intcrrupt-driveto There is no sin¬ 
gle task respunsible for scheduling oth- 
ct tasks, It die h ighest-priority task on the 


W H E R E TO FIN 


Lynx ftcal-Time Systems 
San José, CA 
(4UÜ)079-3900 
fa*; (400) 079*3920 
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System isa user task and it doesiLt release 
rite processor, theii nothing etse runs. Of 
course, only tasks chat must respond 
promptly or run for a short periodof rime 
slvmikl exécuté at very high priority. 

Multithreaded Model 

Although the Unix process mode! was 
used as a basis for LynxOS processes, al! 
tasks under LynxOS are represented 
intcrnally as threads. À “process 11 is 
really jusr one thread (or more) that lias 
its own protected logical address space. 
Silice a LynxOS process lias its own inem- 
ory context, it is completel y shieldcd 
from memory corruption by address 
errors m otlier processes, 

LynxOS uses the standard UnLx process 
model for process création, destruction, 
and manipulation, The key différence is 
t bat LynxOS threads executestrictlyat sta- 
tic, user-set priorities, uot at dynamie, 
varying priori ties based ont TU execurion 
or I/O blockmgas with Unix, The reasou 
for tins is that the Unix model lias a con¬ 
cept of “fair-share” scheduling. Process¬ 
es that perform lots of I/O and consume 
lit rie CPU rime are given the CPU more 
ofren (that is, their priority is raised above 
others by the OS) than are CPU-bound 
processes. This sort of dynamie priority 
manipulation would be d baserons in a 
real-time environment whcrc no such pol- 
icy exiscs. In fact» scheduling in the idéal 
r ea I - ti me en viro n ment i s compl etc ly 
u 11 fa i r. Pri oriti es a re Stati c and based st r i cr- 
! y o n ti me cri t i ca l i ty of th e t asks, as s ho w n 
in the figure 'Task Scheduling.” 

Just în Time 

With real-time designs becoming more 
and more ambitions every y car, it bas 
hecome necessary to use 32-bit proccs- 
sors to provide the rhroughputrequîrcd 
by these applications. Effective use of 
these processorsdemandsrethinkingthe 
rôle the OS play s in a design, LynxOS 
lias been tailored specifically to deliver 
e\ r erythïng the 32-bir world oiiers with- 
ont sacrifidng real-time predictability, It 
also is compatible with S y st cm V and BSD 
Unix, and is Posix-complmnt, so that soft¬ 
ware designers can use a familiar set of 
APIs and development tools to créa te 
real-time solutions* O 


Vik Sohal works m techmml sales at Lynx Rcal- 
Titne Systems. Vais can reach htm by Sëmijttg 
e-tm ùl t o v 1 k @ I v n x. c □ m, À! it chell Bu n n dl is 
the t:biefTechnology officer a t Lynx , Von can 
reach h itn ai m 11 c h @ I y nx. c o m. 
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Humait resaurw toois 
like oqpntxatiotî charte 
and rvhtionsbip dùigmmi 



Marketing iools like venn 
àiagrams. Lirais, pyramtds 
and géographie diagrams 



Oj4 d 

ip d 

G* D 


Management sîtpfxirt diagnmte 
file atttse & ejfoçl 
decision trees and timeUnes 


Total qiudUy management 
diagrams file process 
chartet and mips 



Business process rv-engfnwrtng 
diagrams tihe jlow clxirts 
ami data Jim diagrams 



fî and software design toois 
file net a ml d Lignons and 
okject ohenîed design diagrams 


ROCKET FUEL FOR 
THE BUSINESS PROCESS 



Créât fnisinesses run fmsL As fast as you can make 
obstacles disappear Thai’s why you need ABC FldwCfaarter®6, 
Il shows you your business Clearly. WilB diagrams that add 
a boost fo your enüre business process. 

ABC HowCharter is not just anolher drawing tool. It 
actuaUy leis you relate charts to data, and automatically 
analyse tlie résulte, Unlike dlagramiiiing toois tlrnt hit ihe 
vv iül ai the edge of lhe page, ABC HowCharter is powerful. 

Il can diagram any process. Àcross any number of pages. 
No matter how complet Willi lines lhat ne-route automatically 
and shapes thaï drop into place* In fact, ifs so powerful. 


it T s used ils the engine for Process Mode!- the world’s 
most advanced business simulation look 

ABC FlowCharler dues lhe wprk, while you work 
ou making your business run better. Seu for yourself. 
Pick up your copy of AUC 
FlowCharler 6 todayi If ÿoijt vvanl 
even more graphies power, 
you'U fini! ABC FlowCharler 
bundled in ABC Graphics Suites 
Visîl your favorite reseller, or 
cali 800-428-8716 HOW. www, micrografx, com 
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Hifmlnuat 
tmiiiï giMfily video 
lut V'UIH PC, 

.übüi.iii£i:y 


CD ijualKy audio 
wilti perfonl IJ|i 
synchronlintton. 


Html-lime 
vitîufj ijij-üflay. 




Optimal lui ni 
disk usage, 






ÜiiBSJil £>B 




Hlgii-speed 
video odilinu, 


mtraM OPü PCI 
t)ii« iiiaMüfinu gravides 
Mm fatloit dota laies 


mlruVIOEü um 
Integiatos audlo with 
video un a single 
huant sa yoti dont 
miss a tioaL 


mlfoVIQÊü DC30 
dispiays fuJhitellmi 
video difuctly an tlie 
PC manitui at ali 
limes. True WYSIWYG 
vide h duutiü capture, 
a dit and piluMu lapti 


miroVUIfcü UQÜ lius 
luliy adjuitndlu vide a 
Minimum and 
compression settings 
tu orevlde Mm huai 
viih p giality in Mm 
ufiiiuu avuHalilu. 


|np lu 6 MP/sec), 
tliti liigtmsl lesalutian 
(4:2:2 YUU IiuuCuJml 
wltli llio busl image quallty 
(3.6:1 cumpruEtlonf. 


ProfiibNloiml digital vidoo 
and mtdla edttlng ly&rttmt 

► PCI bu» matderlntf toelinology, for ttiu 
fostoit ilAta raina up to 6 MByto/aao. 

► On boni d CD audio 

► ifoudy for WJiiriow» 09 

► and mit (tut for S* VHS, HJ8, VHtt, Viilooë 

► Ad utombtrUm NTSC, PAi r Suoi»m ni CCIH 601 
l>Uul format and aqiMru pixol* 



miroVIDEO DC30 


mkoVIUEO DC30 lias 
speclafimi hardware 
and wurld-class drivers 
to accelerate video 

editmp sültware^g 
up to W tiiues lastui vfth 
Ad h lit) Prumieru sullw.ifr 
dwrimj "maki muvie m\ 
"prevïuw adH modo 
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Networks 


Enhancements to the Internet Protocol let it support more addresses 
and handle Web fmictions. By William Stallings 


The New and Improved Internet Protocol 


irh the changing nature of rhe 
Internet and of business net- 
Works, the current In ter net 
Protocol (IP)—thebackbone 
ofTCP/ïP networking—isbecoming ob¬ 
solète* Until reccritly, rlie Internet and 
most other TCP/IP networks providcd 
support for relarively simple distributed 
applications, such as e-mail, file transfer, 
and rem o te access using te Inet* 

Today the Internet is increasingly bc- 
coming an applicarion-nch multimedia 
environment, led by the overwhelming 
popularity ofthe Web. At the saine rime, 
corporate networks hâve branchée) out 
from using simple e-mail and file trans¬ 
fer applications to using complex client/ 
serve r e n v l ro n men i s. 

Ail thèse developments hâve out- 
stripped IP-based networks 1 capabiliry 
tosupply needed [mictions and services. 
An internecworked environment needs 
to support real-time traffic, flexible con- 
gestion-comrol schemes, and security 
features, None of these requi renient s h 
easily met with the existing IP standard, 
known as !Pv4, But the major driving 
force behind the development of a new 
IP standard is the srark fact thatbeéause 
of the current standard 1 » fixed 32-bit 
address length, the world is running out 
of IP addresses for nenvorked deviees. 

The Next-Ceneration 
Standard 

To meet ail these needs, in July 1992 the 
Internet Engineering Task Force (1FTF) 
issued a call for proposais fora n ex t •gén¬ 
ération IP (IPng), A numberof proposais 
were teccived, and by 1994, the final de¬ 
sign for rliis IPngemerged. 

A major milestone was reached with 
the publication of RFC 1752, “The Rec¬ 
ommendation for the IP N T ext Généra¬ 
tion Protocol,” issued in January 1995. 
RFC 1752 ondines the requirements for 
IPng, spécifiés the header formats, and 



highlîghts the IPng approach in the ar¬ 
eas of addressmg, routing, and security, 
Other Internet documents defrned details 


The IPv6 Packet Format 

Octets: 
40 


Variable 

Variable 

Elgtit 

Variable 

Variable 


■ Variable 

20 (optlonal 
variable part) 

Variable 


F) flequlred IP/transport data 
H Qptional IP data 

Q Hexi Header fields Identify the 
type of data foïlowing the 
current header 


A fixeil header size and option ni 
spécial-fu n et io n headers reduce 
muter processîng. 



IPvfi header 

v 1 

Hop-by-hop 
options header 


7 - 1 

Routing header 

F Fragment header ) 

Authentîcalion 

header 

w Encapsulatîng 

security 
payload header 

Destination options 
header 


TCP header ] 

Application data 


of the protocol, whidi is now offidally 
known as ]Pv6; these indude an overall 
spécification of IPvfi (RFC 1883) and sev- 
cral RFCs(1884,1886, and 1887) dealing 
with addressmg aspects of IPv6. 

IPvfi includes the following enhanœ- 
ments over IPv4. 


Expanded address space. IPvëuses 128- 
bit addresses instead of rPv4*s 32-bit ad- 
d re s scs, w h ic h increases th e address spacc 
by a faaor of2 9A , Thiscnlarged spacc pro¬ 
vides room for mimerons de vice address¬ 
es, even if they are allocatcd in an ineffi¬ 
cient manner. 

An improved option mechanîsm. IPvfi 
places packet options in se para te head¬ 
ers locatedbetween rhe IPvfi header and 
the Transport Layer header, It’s impor¬ 
tant that routers along the packeCs path 
don T bave ro examine or process many 
of these option headers. This simplifies 
and speeds up router proccssing of IPvfi 
packcts comparcd to !Pv4 datagrams. h 
will also make it casier to add new op¬ 
tions in the future. 

Address auto-configuration. This ca- 
pabUity provides for d yn amie assign ment 
of IPv6 addresses. 

Support for resource allocation* In¬ 
stead of using JPv4*s rype-of-sen ice field, 
IPvé can label packcts that b e Ion g to a 
particular traffic flow for wbich rite senti¬ 
er requests spécial handling, This aids in 
the support of spedalized traffic, such 
as real-time video, where image frame s 
musc lie delivered to a destination as rap- 
îdly as possible. 

Security capabilitïes. IPvfi includes 
featurcs that support auihenti cation and 
privacy. 

The IPv6 Packet 

The Basic unir of transfer in IPv6 is rhe 
packet, as shown in the figure u The IPvfi 
Packet Format” at lefr. A packet typi- 
cally encloses a TCP segment, which in 
turn consists of a TCP header and TCP 
user data. IPvfi addstorhisa fixed-length 
IPvé header and a number of optional 
extension headers, The ad van rage of 
the multiple-header structure is that 
when optional IPvé fonctions arerTt used, 
a streamlined packet can he sent. 

Each extension header is designed to 
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Core 

providesuppon foranoprional fonction 
(or a relaté set of rhem). The Hop-by- 
Hop Options header carries additinnat 
information that, if présent, must be ex- 
amtned by every router along the path. 
Th us far, the onfy defined option is thé 
Jumbo Payload option, whïch is used to 
senti IPv6 packets vvith payload s longer 
rhan 2 1 * octets, or 65,535 bytes. 

The Rouring header pro vides extend- 


N etworks 

MTU me thateach subnerwork supports. 

The Atlthenticatiort header provides 
packet integrity and authcmication, IPv6 
does not dicta te a spécifie aurhcmica- 
tion algorithme therdore,a varietyofap- 
proachescan be implementedby differ¬ 
ent organisations. 

The Rncapsuladng Security Payload 
header pro vides privaey. Again, no spé¬ 
cifie privaey algorithm is required, but 


What's New in IPv6 


Bit 0 4 8 16 24 31 



IPvfi 

Bit o 4 8 _ 16 19 _ 31 


Version | 1 lit J Type of Service 

Total length 

IdènUfkatimi 

Fkgi | Fragment Offset 

Time ta Uve t Protoc ol 

Héatler Chockium 

Saur ce Address 

Destination Address 

Options + Padding 


IPv4 


PI 


Whilc the IPvG header is larger lhati IPv4's, it lias 
fewer fields; tliis expedites routing. 


ed routing, wliich is similar to ÎPv4 source 
rouring. This header contains a lise of une 
or more intermédiare modes to be visit- 
ed on the way to a packet’s destination, 
The Fragment header contains frag¬ 
mentation and reasscmbly information. 
)n IPvfi, fragmentation isperfonned rnily 
by source nodes, not by rourers along a 
pack et 1 s delivery path, 

To take fui! advantage of the internet- 
working environment, a node performs 
a path-discovery algorithm that enables 
it to Icarn the maximum transmission 
unit (MTU) thaf ssupported by each sub- 
nenvork on the path, With this knowl¬ 
edge, the source node fragments the pack- 
et for each given destination address. 
Otherwise, the source node limits aljout- 
goi ng packets to 5 76 octets, the minimum 


the intent is that this header wiII provide 
support forend-ro-end encryption, 

The Destination Options header ear- 
ries optio n al info rrnatkin that, if prese nt, 
is exarnined only hy the paekeVs desti¬ 
nation node, The format of this header 
is the sâme as that of the Hop-by-l iop 
Options header, 

The IPv6 Header 

The figure “ Wliaf s New in IPv6 n above 
shows rhe IPv6 header and how it dif¬ 
fère from the I Pv4 header* The new ]lead¬ 
er is a fixed 40 octets long, campa red to 
the IPv4 headers 20 octets and variable- 
length options field, 

Some ofthe fields in the IP header, such 
as chose rdated to fragmentation, are 
moved to extension hendersîn IPv6, ürh- 


ers, such as the header checksiim, bave 
beenabandoned, 

1 lie IPv6 header fields include the fol* 
lowing: 

Version (4 bits), The IP version inim¬ 
ber; the value is 6, 

Prient y (4 bits). The priori ry value for 
this packer. 

Flou/ Label (24 bits ). À h os t uses tins 
field to requesï that a network’s rourers 
perform spécial bandlmg on die paeket. 

Payload Length (16 bits), The length of 
rhe remainderof the lPv6 paeket follow- 
ingthe header, in octets. In other words, 
this isthe total length of ail rhe extension 
headers plus the TCP segment, 

Next Plaider (s bits). Identifies the type 
of header immédiate! y foUowing the MV6 
header. 

Plop Limit (K bits). The remaining 
numberof allowable hop s for this pack- 
et. The hop limit is set ro somc desired 
maximum value by the source and is 
decremented by 1 by each node that for- 
wards the paeket. The paeket is discard- 
ed i f the Hop Limit counr reaches 0, This 
is a simplification of the prucessing rc- 
quîred for ÏPv4’s time-to-live field. 

Source Address ( 12 s hits), The address 
of the originator of the packer. 

Destination Address (128 hits). The 
address of the intended récipient of the 
paeket, 

Àlthough rhe IPv6 header is longer 
than rhe mandatory portion of the IPv4 
header (40 octets versus 20}, it comains 
fewer fields (eight versus 12). Thus, rout- 
ers hâve less Processing to do per head¬ 
er, wliich should speed paeket rouring, 

IP’s Progress 

With the techmcal details of the IPv6 stan¬ 
dard now set in sterne, vendorscan begin 
incorporating its capabilities into tbeir 
producilines. 

As IPvé isgradually depioyed, the In¬ 
ternet and corporate net Works will be 
able to handlc moreaddresses, new fonc¬ 
tions, and new data types, This will allow 
the riext-generarion IP protocol to remain 
rhe foundation for networked applica¬ 
tions in the rwenry-first eenniry. D 

William Stallmgsis a consultant, icc titrer, ami 
authorof overa dozert books on data commu¬ 
niait ions ami computer net working. This arti- 
cle is based on ma te rial front bis most recent 
book. Data and Computer Communications 
(Prentice-Hulf 1996). You çan reach him at 
http ://www.shorD. net/-ws/wclcomo. html 
orat ws@shorû,not. 
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if our $2499 price tag looks familiar, that's 
because it is, We've just reduced the price 
of our Dell Dimension XP3 Pro200n. Not only 
is this a great deal, it's also a purchasa the 
experts seem 

#r " s 




PEMIUM.PRO 

♦BOCISIO» 


MICROSOFT 
WLN1XM5 NT. 
BEAEMCPRUN 


to encourage. 
PC Computing 
just awarded 
this System the 


coveted "Best" award as the fastest 
and best price/perfprmance Pentium Pro 
chip-based PC and then remarked, ‘.'..it's 
the fastest Intel-based System we've 
ever seen-hands down" 

If you're considering a Pentium Pro 
chip-based PC, then we've got them at 
Pentium chip-based PC prices. To order 
yours, give us a call today. 


D«iL 


TO ORDER 


800 - 444-1470 

http://www.dell.com 

Mon-Fri 7am-9pm CT « Sa t 1{Jam-Gpm CT 
Sun 1 2prn ■ 5pm En Canada ' cail 800 -233-1S09 

| Keycmle *01144] 
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Introducing Mega Monitor 

I with 250 MHz video in put bandwidth, 

1 80 0 x 1 44 0 @ 70Hz and a WHEBÈÊHÊk 
3 0 115 KH z horizontal seau range, 




what else could you call it? 



ViewSonic Professlonal Sériés 

Model 

P315 

PBIO 

PTB1Û 

PT7Ï0 

UPS 

DotMperture Grille fltd 

mmm 

0.25mm 

ÛlOmm* 

0.25mm* 

0.25mm 

CRT Size/Yiewats!# 

21720 O 1 

n*tm* 

21720.0* 

17716,0* 

17716.Û* 

Horizontal Scan fiat* 

30-115 KHz 

30-95 Km 

30-96 KHz 

! 24*02 KHl 

30-86 MHz 

Video In put Baiiitmdth 

250 MHz 

200 MHz 

200 MHz 

135 MHz 

135 MHz 

flecomraeralei 

1800* 1440 

1G(I0 1 1200 

100x1200 

1280x1024 

1280x 1024 

Aesoliïiion 

. iSadi 

®7Wi 

0 76m 


G n\\i 

S 8ÛHz 

KSRP'* 

$2,195 

S 1.845 

$1.895 

$895 

$799 


Announcing the ViewSonic P815 2V (20" viwable) 
monitor. It's the latest innovation from ViewSonic* 
die reeognkal ïeader in color monitor technülûgy, 

^ And ifs a mega hit, 

1 More power to voy. 

I Talk about iinbelievable numbers: 
Pointions up m 1800 x 1440 at a 76Hz 
refresh rate. A whopping 250MHz video 
înpul bandwidth. A horizontal scan rate np 
to 115KHz. .And a 0,25mm dot pitch. 

Ail liigh water marks in the industry, 

Its the newstandard for high-end 
CAD, document imaging and 
otlier piecisïon*oriented applications. 

The text is the sharpest available loday 
The images are flicke|free, virtually 
eliminating eye îtrain. It displays more 
infomiaiion faster than any monitor 
you’ve seen before and vsilh B\C m 1 VGA 
connectons you can easily switch between 
two separate Systems. 

Comnared to otlier monitors 

there is no comnarisom 

After winning the Byte Spring '% “Best 
of Comdex' 1 and "Best of PC Expo" 
awards, the performance is obvionsly 
rated diehighest in ihe industry; but die 
r price is not—it is a real mega value. It 
cornes with ARAG 3 anîi-reflecUon, ami- 
gïare screeu çpating, a limifed 3 year warrant on 
CRT, parts and labor (the best in the business), and 
an optîonal Express Exchange - Seaiœpragnun 
thaï insures 48 hour replacements, 

ïf ail this doesiït comince you that the ViewSonic 
P815 is tmly a “mega monitor/' then seeing \\ 
ceriainly will, Call (800) 888-8583 and ask for 
Agent 1246 for jour nearest dealer 


* Aperture Grille 



Winnor Wirtner 
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A new architecture désignée! for low-cost printers reqilires an 
inexpensive yet powerful processor. By Andrew Shaw 

How PrintCear Works 


hardware i tse If* By using eustom- 
designed hardware chat places just the 
right a mou ru of smarts into the primer, 
the team huped to achieve the speed 
and quality assorïated with mue h more 


important support electronics for things 
s ne h as memory and I/O controllers. With 
ail tins stuff, the controller board con- 
triburessignificantly to the primer’scosn 
PrintGear’s key innovation borrows 


PrintGear Imaging Processor Fonctions 


Mirking engine 



Adobe's processor implements high-speed imaging 
operations and System bus eontroi signais* 


dobe got îts start with its Post¬ 
Script page-description lan- 
guage (PDL), a rich set of 
résolurion- and device-inde- 
pendeut graphies opéra tors that assem¬ 
ble an image on the printed page, les 
versacilityatid device-independence have 
made PostScript a standard on output 
de vices raïigiïig ail the way from in k-jet 
printers to printing presses, 

However, PostScript 1 s ver y sophisti¬ 
cation makes ira hig-tieket item on a low- 
cost primer. That's because implement- 
ing the PostScript interpréter requires the 
équivalent of a separate computer inside 
the primer* If rheshtaH office/home office 
(SOHO) market is going to henefit from 
high-resolution graphies and rext, a dif¬ 
ferent—yet affordable—printing Tech¬ 
nology is necessary. 

Àdobe’s PrintGear tcchnology isa new 
printing architecture désignée! specifi- 
cally for low-cost, high-quality output. 
At the core of this architecture îs a cus¬ 
tom chip, the PrintGear Imaging Proces¬ 
sor (or PrintGear processor for short). 
Th i s p r g cessât su ppliesth e perform a n ce 
required for higii-resolmion output, yet 
helps keep the overall eost of the output 
de vice low* 

PrintGear Goals 

The PrintGear design team faced two 
opposing goals* First, the printing archi¬ 
tecture h ad to offer high performance, 
great prinr quality, and unique features 
such as status feedback and cross-pkit- 
fortn support. The second design goal ran 
courue r to this: The tcchnology had to 
be înexpensive. 

It qtiickly b e came apparent that 
achïeving such ambitions goals would 
require a top-to-bonom rcdesign of every 
cotnpoucnt ïnvolved in the prmtingpro- 
cess* Tins included the primer software, 
r lie primer firmware {the programs t hat 
exécuté in the printer), and the primer 


ex pensive printers. Also, the custom 
hardware would elinimate a miniber of 
parts in the design, thus keeping the 
pr in ter affordable. 

Building a New Printer 

Tins custom hardware made it necessary 
to corne up with n radical ly new design 
for the p ri n ter *s controller board* À 
primer controller board—whieh i triple¬ 
ments thaï separate computer nientioned 
ea ri i er—t y p i ca lly con ta i ns a p roces so r o f 
some sort to run the firmware programs; 
ROM to hold the firmware; and RAM to 
hold downloaded fonts, the page image, 
and working data, Then there’s the al!- 


the fundamenta! tdea behind IUSC 
processorsand appliesitro printing. RISC 
processors support only a small set of 
commonly used instructions, but rhose 
instructions exécute ar very high speed. 
The PrintGear Imaging Processor's 
design resulted from analysis that showed 
that the most commonly printed SOHO 
documents use oui y a few Basic imaging 
primitives. The engineering team opri- 
mized the Pr i ntGear chip so that i t s hard¬ 
ware supports the high-speed rendering 
of these basic imaging primitives. Text, 
for example, isone of the most cnmmon 
basic imaging objects for SOHO printing* 
Adobe made a spécial effort to ensure that 
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rhis class of objects was rertdered at the 
highest possible speed* As a resuit, the 
processorcan rcnder texr atover75 mil¬ 
lion pixels per second, 

Similarly, where RISC processors typ- 
ically hâve a very complété set of instruc¬ 
tions for co ni mon operations such as 
loadtng and storing data, rhe PrintGear 
processor lias a complété set of raster 
imaging instructions needed for most 
printing tasks. For example, the chip pro¬ 


vides direct hardware support for ail 256 
Windows raster operation (ROP) calls. 

The PrintGear processor also handles 
a variety of orher fonctions, sucli as RAM 
and ROM addressmg, system timing, and 
parallel port L O, For instance, theparal- 
lel portas 25 signal lines rnn directly into 
the processor, and arc managed by it* The 
diagrnm “PrintGear Imaging Processor 
Fonctions” shows the main fmictions 
ha ml lcd by the processor. Roi loi g ail 
these f onctions into the PrintGear pro¬ 
cessor eliminatedthe numberof support 
chips required on the controller feoard, 
tluis reducing itsoverall cost, 

The PrintGear Controller 

To lower p ri n ter cost s further and to 
maintaingood performance, Adobe pro- 
duced a “référencé System" schématic, 
dubbed the PrintGear controller, thar 
supplies the remaining support hard¬ 
ware* The pr inter vend or uses tins 


schematie to hiulcj an actual controller 

board. Since the schematicis based on the 
PrintGear processor, inexpensive ROM, 

RAM, and CPU can be used in the con¬ 
troller board's design. 

Bec a u se the PrintGear processor 
directly implements a large number of 
imaging operations, rhe PrintGear con- 
trolleris firmware—whicli includes the 
Primer Control Language (PCI) inter¬ 
préter—fi ts in less than 256 KB* Adobe 


tuned its proprietary Memory Booster 
Technology for use with rhe PrintGear 
processor so that only 1 MB of RAM is 
necessary to support fiûO-tlots-per-inch 
(dpi) printing* And because thePrintC iear 
processor already incorporâtes so many 
System fonctions, a low-cosr s 16-MHz 
Motorola 68ECOOO was sufficient for 
other CRU rasks. 

The biggesr job the 68EGOOO chip takes 
cure of is the built-in PCF 4,5 émulation. 
Since the 6HEC00Ü ru ns the émulation 
with plenty of cycles to spare, ircan also 
handle other honsckeepiugchores. Such 
jobs inc lu de display list pre processïng, 
page pipelining, automat ically detecting 
ihe printer language, managing mémo- 
ry% and relaying printer and job status 
back to the user* 

The Software Side 

Building so many functions into rhe Priru- 
Cïear processor meanr that the restofthe 


PrintGear architecture coule! be opru 
mizeq ro take advantage of it* The ilia* 
gram “The PrintGear Printing Process" 
nt left shows how the other parts of the 
printing System work with the PrintGear 
processor* 

A print job s ta rts when a user chooses 
tïie Print command* I lie operating sys¬ 
tèmes graphies subsystem (Grapbical 
De vice Interface (Ci DI) in Windows, 
QuickDraw on the Nladntosb) passes the 
application’* calls through ro the Print- 
G car primer driver* The PrintGear driv¬ 
er lhen couverts these image objecr calls 
into PrintGear imaging operators. The 
resuit isa ver y co m p net page d C sc ri pti on, 
or display list. Typical objects represent- 
ed in rhe PrintGear display list include bit 
inaps, characters, lines, simple géomét¬ 
rie shapes, and patterns* This page 
description is then transmitred to the 
primer using standard I/O mecbanisms. 

Fast FO rates are unnecessary forbigh- 
performance output beeause PrintGear 
print files are typicalIy very small (about 
44 KB for a spreadsheet page). How- 
ever, the PrintGear controller is capable 
of acceptingdata at very high speeds (up 
to 200 KB per second) and st ill render the 
printed page oiwhe-fly. Tins ability to 
accept pri nt data ar a wide range of speeds 
means that PrintGear printerscan work 
in a variety of environment s, including 
direct connection (serial or parallel), 
Macintosh LocaiTalk connections, print- 
er-sharing devices, and networks, 

The Plummeting Price 
of Printing 

Intégration of the PrintGear processor 
into the PrintGear architecture means 
that rhe performance and quali ty for¬ 
me rl y associated with b usines s-class 
pr inters retailing for around S 8 00 can 
now be offered in a SOHÜ printer that 
sel 3 s for les* than $500* Iris noteworthy 
tliatthe first PrintGear printer—the NEC 
SuperScript K6Q—sells for around $449. 
It offers résolution of 600 dpi résolution 
and print speed of K pages per minute. 
(For our review of the SuperScript N60, 
sec “Quality Printing, Fast and Cheap" 
on page 47*) These performance gains 
and cost réductions resuit directly from 
the prime ris use of the PrintGear Imag¬ 
ing Processor and the new Adobe Print- 
G ear printing architecture. El 


Atuiy Shatr is a techniarf jnoduct manager in 
the Personal Printing Groupât Adobe Systems, 
Yttu cati rvitch him at ashaw@adobû,com. 


Tlie PrintGear Printing Process 



Adobe completely revised the print architecture tn take 
advantage of the PrintGear processor's features. 
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Want A 486 Upgrade That Outperforms Intel? 
For $139 You Can put Kingston inside. 



Makingyour 486 run likea Pentium^doesn’t ta ko magic* 
h just ttUtes a TurboChip " and a Utile pocket change. 
Jmtantly, you will bave 5 x 86 clock-quadruplent 
technology that will help your System run three unies faster, Âud 
the TurboChip bas ail the power you need to mn today’s demanding 
software, whether you bave a 486-based DX2 t DX, SX 2, or SX 
System. So how does the TurboChip compare to Intel’s OverDrive* ? 
Mot oui y dues tlie TurboChip beat the OverDrive in priée, 


comparibtliry, and warnmty, but in a récent study* it also outper- 
formed it. The TurboChip is désignée! with AMD’s Am 5 x 86-P75 
CPU and upgrade s with most IBM^coinpatible desktop Systems, 


And since the TurboChip is a chip-for-chip replacement upgrade, 
ii's easy to install Plus it préserves your System configuration. 
To find your nearest Kingston 7 distributor call us at (800) 251-9059, 
domestically or (714) 437-3334 
for international sales. 


h. v J J- V.~r.l 14 VI t 1 \ UV v / Av _/ à 'VJ y | 

KiiKiston 

R B. TECHNOLdtV CORPORATION 


For ment tnfmfwdon eail u* ai fJSOOJ 251*91X59. or fat international 


] jhiI^j (714) 437-3334 or visit rmr Web d te: http:ftv'ww kingston.cûvufb.hm 
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32-Bit Office Suite, Graphics 
and Internet Power for Windows® 95 


Corel* WordPerfect* Suite 7 on CD-ROM 1 redefines the office 
suite by adding powerfut graphies capabiüty and total Internet 
connectivity lit ai fit the way you work today—perfectly. Powerftil 
core application features, reflned file management tools plus 
advanced Internet and graphies technology empoweryour 
business communications while increasing your productivité' 
and optimizing workgroup collaboration. You 11 discover how to 
finish l'aster with less effort, get the most oui ofWindows* 95 
and put the Internet to work for you. With ail tliis and more, 
Corel ■ WordPerfect* Suite 7 is quile simple the smartest, most 
powerftil, most versatile suite you can huy. 


The features speak for themselves: 

WordPerfect'7 

NEW Internet conneclivtty - Imk any ia\i directly to an Internet file or file 
bonkmark; convert Web files directly to Corel* WordPerfect* format, ready for use 
NEW Guîdelincs - let you change margins and columns directly on your page 
NEW QuickSpots - give you one-diek access to fonnalting options and altributes 
for paragraphe table edis and graphies 

NEW Spcll-As-feu-Gü - underlbies words thaï niîght bc mlsspelled so you can 
correct them as you type 

A7TH QuickFoms - show you lhe lasi 10 fonts yoiTve used, exactly the way lliev 
look in jour documents, ready for retire 


QuattroPro? 


AW Internet connectivity - Imk any cell to an Internet file—Web ? FTP, HTTP or 
Gopher and reçoive automaiic updates whenever you want stock t] noies, 
exdiangc raies and more 

NEW Imemet publlsliïng - publlsh any Corel* Quattro 1 Pro 7 Notebook as an 
HTML file 

NEW @ fonctions - more than 100 brand new onés for nearly 5ÜU in total—give 
you even more unalylical power 

jVIU'QutckFiil - lots you fill in sequential or répétitive data instant]); and can 
even handle bidirectional and discontinuons ranges 


COit KL 


Put the Internet to Work for Von 

Take full advantage of the hitcmet with a powerful built-in 

Internet Publisher that lots you croate and instantly view Web 

documents. Plus, couvert files to and from HTML and lînkto 

spécifie information on the World Wide Web quickly, easily and 

effectively. 

Finish Foster with less tiffort 
Core applications share a consistent user interface and 
eommoii tools such as Speller, Thésaurus, Grammatik and Rie 
Manager to keep von ultra-productive. 

Muke the Most of Windows 95 
Workfaster witlx full 32-bit applications-—including support foi- 
long file liâmes, multithreading, multitasking and OLE 2.0 in- 
place èditingfor optimum performance, 

f 3.5 iltvh disks rinJ Llî-ROM versiun alu» .-ivailahlr CD-ROM drive requît cd Et) afCfsï UiJl Vet ni ippUdtkwil, 
ton ii an J clip j il 3S iitth di-ski cunuin CuEcl" WordPerfect* 7 module 
Tl Trleccmmumcaîkin and o-iher charge» nuy Hffa ikpctufui^ a» uu^r and kKiiion. 


Présentations? 


A r £W ActjonLinks ■ move from à slido lo au Internet site or m other slides with a 

single click far unparallclcd information access 

NEW Objeci and bu II H an i mat ion - gives your si ides added pimz 

A^F Transition dïecis - choose from more than 100 effeets including Fade, Roi J 

and Spiral Away lo text, graphies and slidcs 

NEW File importation - from Microsoft* PowerPoint*, Lotus* Freelance Graphics 1 
and Harvard Graphics 1 Files 


Plus Value-added Features and Applications! 

Business Graphics 

• CorcIFLOVt ,H 3 for high-Impact business graphies 

• 150 top-quai iiy fonts 

• I (ï,iHH) clipari images 
Desktop il Uiiies 

% S Eclckick'“ 95 * an inm)vativc personal organizer 

• Dashboard 1 * 95 - maximizes personal producthity 
Network ami Internet Connectivity 

• AT&T WorldNet " Service" software including Netscape Navigator" 2 ,01 
Inlernel browser makes navigaiîng the Net easy 

• Hnvoy " 7 * a versatile eleclxonic document pîiblislur 


tmr-GîM 
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Prog ramm i ng 


Knowing how java’s dy nantie linking works can help y ou 
i ni proue a progrands performance. By Peter Wayuer 


Better Java Programming 


I hcrc’s a certain irony in that 
Sun*s Java starred life as an 
embedded programming k li¬ 
gnage, y et it now makes 
reusable and transportable code a reali* 
ry on tbe Internet, Java appkrs are rela¬ 
tive! y small but powerful nuits of code 



thatcan travel across rhe network and 
link themselves ro class librades that 
réside on the host computer, However, 
rliis; flexible linking mechanism exacts a 
priée: Itallows easy code migration at the 
ex pense of performance. Optimizing 
compiler s can boost the speed of Java 
programs, but you can help witb judi- 
eious program design, 

The key ro imderstanding the perfor¬ 
mance trade-off incurred by this dynam¬ 
ic linking mechanism is to study jnva's 
method invocations (object-oriented pro¬ 
cedure ca 11 s) in depth. Java lias liighly 
struetnred method invocations. If a pro¬ 
grammer invokes a fooO method, tbe 
interpréter mttsi détermine the correct 
version of the fooÊ} method to use, That’s 
because foo( ) could be defined by tbe 
applentself,oritmightinherit foo( ) t rom 
the host computers librarics or from 
another object downloaded off the Net. 

This situation d if fers from languages 
like C+4-, where a compiler scans the 
source code and résolves rhe correct 
method our of several. Th en it embeds a 
pointer to tlus method with in tbegener- 
ated machine code. This stûtic linking 
works we11 fo r se 1 bco ma i n e d progra m s 
that run locally on only onc machine. 
However, movînga program to another 
System requires copying ail of the pro¬ 
gram, not just a portion of it, Àlso, if a 
new class inherits properdes from an 
existing class, theti tbe source code must 
be recompiled sa that the linker can 
reevaluate ail tbe met hod caîls, Because 
java 1 s dynamic linking mechanism 
résolves tbe correct method at run finie, 
it ennbles preexisting code modules to 


migrate to a new machine and link up 
quickly with tbe local code librarics. 

Wben a Java program is “compilcd," 
ir is converted into byrecodes for inter¬ 
prétation on a hypo theti cal Virtual 
machine (VM). Each computer ru ns Lts 


from the Internet? Ohjecrs in thèse pro¬ 
grams get loaded into a pool of constants 
locatcd in meniory. This pool, called a 
class constant[>ooh stores daia constants, 
program bytecodes, class descriptions, 
and method descriptions. The text string 


Java's Hot Links 


fûo.class ® The entry in tiw bar.dass 



ïnvoke meUiod in dass bar. O The appropriée method 

signature ponts to the 
startof the method's code. 


Downloaded objccts can link to other Java librarics dynamically 
and inherit or overridc their behavior. 


ownVM implémentation locally, and this 
is where the dynamic linking bappens. 
Four different byrecodes, as described b y 
the java VM spécification, handle êxe- 
cuting a method, Each bytecode applics 
to a different method type. The most 
common bytecode isknown by the label 
I MV0KE_VI RTUAL, and it handles most 
method calls. The call is dispatclièd hased 
on the rim-cîme (or Virtual) type of the 
object diat owns the method. 

Dynamic Links 

How does Java cstablish the run time 
links witb programs that hâve just corne 


of each méthodes name, combined with 
extra information, is encoded and stored 
in a method signature table in rhe pro- 
gram’s constant pool. 

Wben the Java VM exécutés a program 
and encûunters an INVÛKE_V 1 RTUAL 
bytecode, it pushes the méthodes para- 
meters and a pointer to the object onto 
tbe stack. A 2-by te référencé numher fol- 
ÎOWS the T HV0KE_V T RTUAL bytecode, 
which the Java VM uses as an index into 
tbe calling objcct’s constant pool to 
obtain the méthodes signature. The VM 
uses tbe pointer on the staek to locate rhe 
target object’s method table. It searches 
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this table lui til it fïnds a method block 
vvith the proper signature. This metbod 
block contins information as to the 

method’s type, how its call is set up, and 
wherc its code is locared Sn memory (as 
shown in rhe figure “java’s Hot Links” 
un the previous page). Wirh rlie srart 
address of rhe appropriais method in 
hand, the Java Virtual machine begins 
excairing it and retricves the arguments 
off rhe stack, 

The amount of indirection here is a 
product of compromise, The first 
indexcd lookup into the constant pool 
is necessary in order to bmit the size of 
the co n i p i I ed code * O ni y 2 by tes a re nee d - 
ed to speeify the correct method, while 
searches based on a name string require 
bot h more st orage as wcl l as more cycles, 
The resuit is more compact program 
code, particularly if sonie merhods are 
callcd frequently. 

The second lookup is more complï- 
cated because the VM must locare the 
appropriate method for the chosen 
object, Un fo ruina tel y, the object-ori- 
ented nature of Java rneans the compil¬ 
er can't prediet a méthode type when it 
runs* So,tlie VM uses the signature médi¬ 
an ism to fmd the correct method in rhe 
class to execute, 

The Java VM dues include a neat trick 
to optimise code ar run unie. If you call 
rhe function fooC ) repeatedly from 
inside the same method, on ly the fi rsr cal l 
goes rhrough the élabora ce lookup pro- 


Programming 

cess. Subséquent calls b écorné mue b 
t'a s ter because the VM su b suture s 
i n V 0 K l _ VI RT U A L _QU 1C K by tecodes i n 

place of the INVOKE „V I RT UAL by tecodes, 
The index byeesafter this QU I CK version 
are already decoded référencés to the 
method. The Java VM spécification sug- 
gests that this optimisation occtir uuto- 
matically on-the-fly, but different Java 
implémentations might approadh this 
differently. 

Speed Tricks 

Irshonld be clear that rhe dynantie links 
establishcd for methods in a Java pro¬ 
gram are inuch more involved than fora 
starically linked language like C++, The 
overhead for switchîng the processor 
State between binerions is still one of the 
btggest problems for compiler wrirers 
to taekle, and the standard solution to 
re d u ce tl li s ove rh ea d i s method i n U n h ig . 
That is, a method *s instructions are sim- 
ply copied and pasted into the caUing 
method so they replace the metbod call. 
Alt the overhead in niaking the method 
call—the puslùng and popping of the 
stack, and the table searches used by the 
dynâmic I i n k ing mechanism—disappear. 
The do w nsi de is that ail the inlined code 
results in code expansion. 

While method inlinîng is a good opti- 
mization tool for J ava programs, you 
often can’t use it in general ci r eu in¬ 
stances, Imagine that a class bas a method 
foo( ) that U callcd by another method. 


bar i ). At compile time, rhè'fe may bé no 
other subclasses that replace fûot ), so 
it would be petrfectly fine to in line the 

instructions for fooC ) inside of bar( ). 
h u t J a va i s fl ex i b le é n o u g h so t 11 a i a n otl i - 
er subclass couId corne along later and 
o ver ride Too( }. The Java compiler must 
be ready to deal vvith these situations, so 
no inlîning can take place, 

Java’s designers realized tins flcxibüi- 
ty wo u I d h a v e a n i m pact o n per fo r m ance, 
so they provided a keyword that allows 
youtoforgo this flexibility. Il you déclaré 
a method final, you indicate to rhe com¬ 
piler rhar no other subclasses wi 11 try to 
define theîr own version of the method. 
When rhe compiler knows this, it can 
in line processes. Àny attenipt to override 
a fina1 method générâtes a compile- 
timeerror. 

If you \vrire Java code, you should 
make liberal use of the f i nal keyword. 
Many programmers use short methods 
because it make s tlieir code more read- 
able. Unfommatély, this can sîgnificant- 
ly increase the execution tîme because of 
a méthodes cal Un g overhead. The f î nal 
keyword eascs the burden, 

The code fragment in “Method ïtilin- 
ing” {below left) shows a sam pie class 
callcd Rectangle. In this case, the final 
keyword isn’tused, so the Java compiler 
canYin line the code for Fi ndArea() into 
Fi ndPa i ntCost( ). If it did, die resuit 
would look lîke the function F i n d 
P a i ntCostl ni i ne( ). While rhe result 
is rhar rhe method can’r be optimized, it 
means you can override the behavior of 
FindArea C ) in the future (to calculate 
the area of a cylindrical tank, for exam¬ 
ple), The trade-off, then, îseither better 
performance or code flexibility, You must 
décidé which is most important to rhe 
program's operation in that situation. 

Àldiougb Java looks very similar to 
C+ + on rhe surface, the language is 
intendcd ro be used differently than con- 
ventional programming languages* What 
might work for a C+ + program can 
impair performance in a Java program* 
A Java program vvith many small meth¬ 
ods can hamper performance due to the 
method-calling overhead, Armed vvith 
this knowledge and the f i na 1 keyword, 
you can improve the performance of 
yourjava applets, El 

BYTE Consulting edi t or Peter Wayuer's book 
java and JavaScript Prugr.imttiing wilî he pub- 
lished by AP ProfessiondL You can reach hsm 

ut pcw@accûss,dioo)c,nüt 


Method Inlinîng 

// Exemple of standard method calls and method inlinîng 
class Rectangle! 

double length; // The length of the rectangle, 
double h e i g h t ; //Itsheight* 

double FindArea()j 

return 1ength*he1ght; 

1 

double FlndPaintCostt) I 
i nt area ; 

area =* Fi ndAreaC ) : 
return area*4 ; 

// Cost is 4 tîmes the area. 


final double FindPaintCostlnlfne( ) I 
int area ; 

area s 1ength*wîdth: 
return area*4: 

// Cost is 4 tîmes the area. 

1 
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IF YOUIRE LOST, 

WE’LL HELP YOÙ FIND YOUR WAY. 


IF YOU KNOW YOUR WAY, 

THEN FEEL FREE TO LOSE YOURSELF 
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CO INTERNET 


Direct Internet Access and 24-hour 
Online Q & A from CompuServe. 

With instant Internet access and 
unrivaled support to help you 
navigate it, CompuServe lias the 
answers to your Internet questions. 
Features like "What's Hot" to show 
you where to go and what to see. 
Or join one of our Internet Forums 1 
and discuss the hot test sites. Th en 
e-mail your friends about the things 
you've discovered. For free software 
and 10 free hoursf just give us a call. 
VVe'll point you in the right direction 
lhen eut you loose to explore ît. 

CompuServe 

1.800.4874838 

www. CompuServe, cpjrn 

Circle 602 on Inquiry Gard. 








THE POWER OF A 

nr « mm 



With up to eîght hours' battery Üfe* 
and full multimedia desktop perfor¬ 
mance, the Millennia Transport™ puis 
compact, no-compromise computing 



where you need if. 


W ith irs exclusive FlcxGpt dual bay modulât 

design, the Micron Millennia Transport lets you 
mix and match dcvices for a variety of customized choices. 
Drop in a modular CD-ROM drive* Add a second intelli¬ 
gent modulai lithium-ion battery or a second 1.2G1Ï hard 
drive to boost productivité And theres built in flexibility, 
with features like Microns innovarive Pick-a-Point rv Sys¬ 
tem offering lotichpad or pointîtig-siick operation, and an 
infrared port for walkup, wireless prinring from compati¬ 
ble printers. Top it ofF with the industrys best wananty 
and you hâve the idéal portable computing solution* 

O O O O 


3 y tlûçpy drive Second îiihkim 
ton twltery 


U CD ROM, 


Sefond 
hard drive 



MAGAZINE 



Aüûu&ri m 

W1UÊNHIA THAMSPORT f m 

Already a wlrnier of two PC Magazine Ediïors' Oioïce awardj for 
Millennia prodgets, Mitron jüjl won a thîrd wilh otir Millennia 
TransPort ln the Augusl 1996 édition of PC Magazine. 
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J 5-yeor limited worranly en robopreceisor and main memory 
J 3-yecr limitrd parh'oely syitem worrenly 

/ 1% 2* «f opHend girsits agretmcnl for nll desktop ip\mi 
•J 30 dayî of Iree Mirrcui-iuppîid software support 
•J JO-day money hotk policy 
< î-i-hour Eedmicd support 
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Millennia TransPort™ P133 


• 16MB EDO memory (48MB mox.) 

• 12.1" active matrix color display, 800 x 600 

• 1.2GB removable haid drive 


*4399 

Buiincis Iché 5150/mcmh 


• 32MB EDO memory (ri 8MB rnax.) 

• Motorola Montana 2B.8 fax/modem 

• 12.1" active matrix color display, 800 x 600 

• 1,2GB removoble hard drive 

• 2nd lithium-ion bottery 


*5199 

Burinas Icase $]63/rooGth 


• Witli 150MHz Pentium processor. odd 5200 

• Wilh 2nd 1.2GB removable hard drive .add $599 

• With 2nd 2.0GB removohle hord drive .add $699 

• With 16MB DIMM module upgrade .add $349 


1*1 


Tülllrrt- from Cwudj 

800*7054758 


1*1 


Toftfrtt ta» MctIlü 


IûJütc Eraen fwnn Sku 

8ÜÛ-7GS4756 
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Standard Features 

• 133MHz Mobile Intel Pentium'- processor 

• Intel 430MX PCI chipset 

• 256KB E2 prpe&ie burst coche 

• 16MB EDO memory (48MB mox.) 

• 8K moduler CD-ROM drive 

• PO graphies accelerotor, 1MB EDO memory 

• Pick-a-Point* dual pointing devices integrate 
hoth pointing stick and toochpad 

• Removoble EIDE hord drive (1.2GB mox.) 
•3.5' moduler ftoppy drrve 

• Intelligent modulai SÉnrmon bottery 

• 16-bit steree sound 


• Built-in stéréo speakers and microphone 

• 2 Type II or one Type III PCMCIA slots 

• S-Video and NTSC video-outputs 

• Headphone, microphone and line-in jocks 

• 2 infrared ports: one front, one bock 

• Pcnoliel, serial, VGA and 2 PS/2 ports 
•Dimensions:! 17 x 9.4" x 2.0', Weight: 6.9 Ibs.f 

• Somsonite® nylon corrying cose 

• Microsoft" Windows* 95 nnd MS* Plus! CD 

• Microsoft Office Pro 95 and Bookshef- 95 CDs 

• Kensington’ security tockf 

• 5-yeoi/îyear Micron Power’ 4 limited worronîy' 
î 4.9 fc, rTdriss 3.5' ffcppyendors bonery 
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Building a WAN with Cable Modems 

Three schools in Palo Alto, California, share Tl access to lire Internet over 
a WAN that uses the local caille TV System as its high-speed backbone. 


Break the 
Bandwidth 
Barrier 



New high-speed modems tbat opéra te 
over cable TV net Works and 
ordinary phone Unes will give an 
unprecedented amount of affordable 
bandwidth to everyone. 

By Toni R. Halfhtll 


m magine rhacyou could buy a desktop computer 
w ith a 15,0Q(K\ 1H ipn ice s $ or, 16 ( )Û MB o f RA\ l , 
and a 100-GB hard drive for Icss than $20. Sure, 
y o u c ou l d ru n Wo rd a linle fa s t er and re ca 1 eu - 
Lite wall-size spreadsheetsin rheblink ofaneye, 
I [owever, the real impact of thaï much power atsuch a break- 
rhrough priée wauld be almost impossible to predict, becausc 
it'sthektnd of breatbtakingleaptharspawns nevv applications 
tliat weren't thinkable before. 

On-line bandwidth is on tlie verge of making just sucli a 
leap. The myrhieal System descri bed above is about 100 rimes 
faster than today's PCsar one-huiidrcdth thecost, and tliarh 
approximarely the price/performance advamage tliat a new 
génération uf broadband modems will deliver over existing 
phone lincs and cable TV nervvorks, Compared to the ht est 
analog modems, iï T s a quantum leap in affordable bandwidth 
that spams two orders of magnitude l or about oiie-liuiidrcdrh 
the cost of a Tl dedieated phone hue. Ne ver before in die bis- 
tory of computing lias there been such a jump. Micro procès- 
sors grow about twicc as pmverful only every 1K months, and 
analog modems are only about 10 rimes faster than they were 
20 y cars ago. 

This cornes nor a minute too soim. The Internet boom lias 
exposed the soft, white underbdlyof the Net: agoni/ingly slow 
access rhrougit tradicional analog modems. The supposed 
savior of the Internet is an unlikdy hero: a squat, linle box 


Extending a WAN with Cable Modems 

A hospital System in Huntsville, Alabama, is using the local cable TV 
System to extern! its fiber-optic WAN to more than 200 doctors 
llirougliout the metropoPtan area. 



Medical Mail 
lambulalory care centerj 



Ethernet LA U 



Ga BYTE S E P T E M BI fl 1 9 a g 






















Coaxiahcable public backbone 


1.5 Mbps downstream, 750 Kbps upstream* 


' Tku art trïat ipecds, NdMtion Itrtto of 
the Coaûï mtàm& nifi support 3C Mbjis 
doirestrfjnL and Z6 Mbps upiliÉJm. 


Coaxial Cable public backbone 4 Mbps upstrearn and downstream 
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Break the Bandwidth Barrier 


Inside a Broadband Modem 


. Tunes in pu tto Couverts 

Downs trea m pi t h & MHz cfran ne! mod ul a ted sign a f 

* 54 and 750 MHz. into digital bit siream. 

Receives signal 
from network 


Tn caliEfî 
Network* 


Sentis packets 
to computer. 



lOBue-T 

Préparés connecter 

Ethernet rackets 
for modulation .+** 


I Tunes outpul from Converts digital data 
5 ïo 42 MHz, intû modulaled signal, 

* Cable modem* only, 

*'AOSL modems uni y. 

•** Some riKutcms couvert Ethernet packets loto ATM cetls w otlier formats. 


Broadband modems hâve a lOBnse-T port to b dp PCs h and le sky- 
liitjh speeds and to obvîate the need for spécial protocol s and d ri vers. 


en lied a cable modem. Put rhis between a 
computer and the cable TV network, and 
suddenly you hâve access to Ethernet-! ike 
transport speeds. 

Bu tifs iibt dîne to party with the cable 
gu y y et. Sure, some power user? will get a 
packet rush from thèse de vices, but many 
obstacles stand in the vvay ut rhis révolu¬ 
tion, not the least of wliicli are the perfor¬ 
mance botrlenecb that lurk deeper into 
the l n ter net a long the hackbone and 
among myriad servers, hven if the cable 
modem industry overcomes ics laek of 
standards and proves better than alrerna- 
t i v es 1 1 ke th e te 1 ep h o n e compani es' broad - 
h and contendcr, Asy minet rie Digital 
Subscriber Line (ADSL), borde necks may 
just be pushed further upsrream. Tins rév¬ 
olution is going to take at leasr five years 
to complété* 

Nonetheless, the immédiate resuit of 
the new génération of modems will be 
Internet access at broadband speeds of I 
m S Mbps for less than S40 a nionth. The 
long-term impact is an open question. At 
a minimum, broadband modems will shat* 
ter the boundariesbetween local and re¬ 
in ote network resonrees, hrïnging the 
Internet and the World Wide Web as near 
to your PC as a LAN server. Webmasters 
will be able to bnild spectacular multime¬ 
dia Web sires. Businesses and schools will 
inexpensively link their remore LANs into 
liigh-speed WANs wirhour leasing expen* 
sive dedicated phone fines (sec the figure 
“Building a WAN with Cable Modems" on 
page fiS), Vi deocon ferenci n g could final ly 
become real. 

Broadband modems might even 
change commoti notions abour comput¬ 
ers. Users who are conditioned ro niea- 
suring cumpurer power in ternis of méga¬ 
hertz and megahytes are just beginning to 
grasp the importance of on-line band* 
width* In the nextdécade, bandwidth 
could exert more influence over the évo¬ 
lution of computing rinmthéascentof CPU 
cycles and memory capacity. Isa computer 
l u i ida me lirai I y a co inpu tatkmal mach i ne o r 
a communications device? Is it only a PC, 
or isitalso a network computer? Isita lux- 
ury item or a modem uecessity? 

lu the short tcrm, hovvever, broadband 
modems may instcad cause you some 
problems. For die First rime, the bandwidth 
bottleneck won T be the modem on your 
desktop; ir will movesomewhere further 
up the pipe, Some experts warn that il the 
rest of the infrastructure doesnV keep up, 
the Internet could eventualîy bog down 


under the traffic orcollapse altogether. 

Perhaps die only thing rhat’s certain is 
that a windfall of cheap bandwidth will 
seal the fateof un wired PCs. Already, users 
who can’r reach a 1 AN or the Internet are 
the exception in businesses and schools. 
They Ve eut off from the convenienee of 
e-mail, isolated from thé community of 
newsgroups, and excluded from what are 
fast be coming the worldV largestand most 
accessible libraries of human knowledge. 
Soon, a computer that bas no access to net¬ 
work resources will seem like a disem- 
bodied brain jn a jar. 

Coppervs. Coaxial 

Broadband modems a ren V im portant just 
because they Ve fast; th ey Ve also nore- 
worthy because they work on existing 
communications networks. There are rwo 
general types of broadband modems, onc 
for eaeb type of network, Iris not yerclear 
wbich network will domlnare broadband 
communications or if botli networks will 
si tare die pie. 

Ou prie sideare the téléphoné coin pa¬ 
rues (telcos, or KhOCs, for Régional Bell 
Operaring Campâmes)* They ru le over a 
massive network of 600 million phone 
lines that 1 s been under construction since 
Alexander Graliam Bell invenred the télé¬ 
phoné in rhe 1870s, They Ve berting on 


ADSL, ADSL modems can pump data at 
rates as fast as 9 Mbps over the existing 
twîsted-pair coppér phone wiring. 

Opposing the telcos are the cable TV 
companies (cablecos, orMSOs, for multi¬ 
ple System operators). They command a 
smaller but sritl impressive network that 
dates from the 1960s and covers 90 percent 
of U. S. homes, They Ve berting on cable 
modems, winch attach a computer to the 
coaxiaLcablcTV network at similar méga¬ 
bit speeds, 

Broadband technulogy is a gentil ne 
breakthrough because today’s narrow- 
band modems are hitting a brick wall* The 
latest analog modems work at 33,6 Kbps, 
a modest 16 percent improvement over 
28,8 Kbps. Youll get that top speed only 
with a pristine connection, and iris just 
abour the b mit of what 1 s possible on a 
voice-grade analog phone line, wbich is 
also knownasthe plaui old téléphoné Sys¬ 
tem (POTS), POT S lias only 3.3 kHz of 
ban d wi dt h. A 3 3 *6 - Kbps m ode m tran sm i t s 
nearly JI bits of data per hertz, This is a 
rcmarkable technical aebievemem that 
approaches the theoretical limit. (Broad¬ 
band modems rypicaîly manage fewer than 
2 bits per hertz*} 

ISDN seems like the nexf logical step, 
but let’s put it into perspective. Basic 
Rate ISDN carries 56 or 64 Kbps per 
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The Bandits of Bandwidth 

Most of the potcntinl downsfream bandwidth available to broatlbaml modems 
is siphoned off by the limitations of Ethernet, miscelianeous bottlenecks insîtlü 
your computer, and-with cable modems-otlier users in your neigfoborhood* 


Theoretical 
broadband speeds 

Cable = 30 Mbps 
Cable networks deliver 
about 30 Mbps per 
channel. It is shared by 
everyone on tlie same 
charmai* Overhead from 
communications 
protocol* and forward 
error correction daims 
attofher 1Ü percent of 
this total. 


— Bottlenecks = 


ADSL = 9 Mbps 

ADSL is siower than 
cable, but bandmdth 
isn't shared by anyone 
eite. 


j^—j 

Bottleneck 10 Mbps / 

Most broadband modems / 

cunuect to computers * 

through a 10Base -T t 

Ethernet port. / 

i 

i 

Boftleneck 3 Mbps'* 

The network interface 
tard, Et 1 1 emet p rotoco I * 

stack, CPU, OS, and \ 

péri plierai bus huilier \ 

reduce throiigfiput* \ 


Real-world 

speeds 


Sut even a measly 
1.5 Mbps is more 
than 50 finies 
fnsitir than a 28.8* 
Kbps anaïog 
modem, 12 limes 
(aster thon Basic 
Rate ISDN, and 
equal to a digital 
Tl line tliat costs 
thousands of 
dollars per inonth* 


B-cliannel, which is only about twice as 
fast as the latest analog modems, You can 
get as mu ch as 128 Kbps wkh an ISDN 
modem filât combines the nvo B-channeis, 
but thèse mtddleband speeds aren'r 
enoügh to propel on-line communications 
from the ASCII age into the future, Tomor- 
rovvN Web will be a lively and bandwidth- 
hungry world of streaming video, real- 
time audio, wide-area videoconferencing, 
Java applets, and 3-D Virtual Reali t y Mod- 
eling Language (VRML) environments, 

WonY ISDN ger fas ter, repearing the 
steady progressof analog modems? It's not 
likely. ISDNN inefficient baseband modu¬ 
lation waste s bandwidth, and significandy 
changing ISDN would be Üke reinvenring 
ADSL. Thus, ISDN is merci y a small step 
roward the ultitnate destination. 

Beyond Basic Rate ISDN arc a number 
of higher-speed data-grade tin es the telcos 
ofier: Primary Rate ISDN (which bundlcs 
up ro 24 Basic Rare B-channel s ro yield 
L5 Mbps), t rame relay (56 Kbps to 1,536 
Mbps), Tl DSI (1,544 Mbps), DS2 (6J12 
Mbps), Sw-itehed Multimegabit Data Ser¬ 
vice (SMDSJ/DS3 (56 Kbps ro 34 Mbps), 
STS- î (5 1.84(1 Mbps), and others. There are 
alsoADSL-like technologies, such as high- 
bit-rate digital subscriber line (H DSL), 
which usually require multiple twisted 
pairs to deliver mégabit speeds. 


Even morc-enlightened telcos charge 
heavily for tins bandwidth* Pacific Bell— 
an aggressive marketer of digital subscriber 
litres in Silicon Valley—charges S525 to 
more than $6400 a rnonth, dépending on 
the service, plus installation fecs raiigiog 
from S2000 to $6500* Sonic telcos charge 
more* Clearly, thèse are not affordable 
solutions for most b u si n esses, schools, and 
home users, 

What about wireless? S orne alterna¬ 
tives look interest in g, DirecPC, from 
Hughes Network Systems, isa close cousin 
of DirecTV, The PC version transmits data 
from agçpsynchronouscommunications 
satellite directl y toa 24-ineh dish anteima 
connected to your PC. The resuit is a highly 
asymmetrical network: 400 Kbps down- 
streani. A standard analog modem car- 
riesupstrearn messages, so the maximum 
speed is 53.6 Kbps. The speeds are well 
short of what cable modems and ADSL 
offer. 

Anorher broadband wireless option 
will be local multipoint distribution ser¬ 
vice (LMDS). This is a rwo-way digital 
broadcàsting System that uses ground- 
based transcrive rs, not satellites. Unlike 
DirecPC, LM DS isndt available yet; it 
requires a huge chunk of RP spectrum that 
the U S. government is expected to auction 
this fa I h I Us not cl car yet who will buy 


this spectrum or how mu ch they will pay, 
but it will be ex pensive. End users will need 
a spécial LM DS modem that attaches to 
an Ethernet port, which limits maximum 
b a n cl wï d th to 10 Mbp s. 

Roth w ireless alternatives require com¬ 
plété ly new infrastructures. Also, new 
wireless services must compote fora dwàn- 
dling share of unallocated and exrremely 
valuable brpadeast spectrum. Meanwhile, 
there 1 s Virtual I y no iimit totheamount of 
cable that the télécommunications indus* 
try can install if demand w arrants. 

Of course, cable modems and ADSL 
hâve their drawbacks, too. S orne vendors 
brag about data rates “10G0 times faster r 
than analog modems* As vve 1 11 see in a 
moment, actual performance varies quite 
a bit, for a wide varictv of reasons. The 
bandwidth isn’t equally apportioned, so 
there’s more data flovving downstream 
(from the network to the user) than up- 
stream (from the user to the network). 
Also, the télécommunications industry 
tends to gloss over the infrastructure 
up grades ït will mevitably face vvhen 
deploying these technologies on a mass 
scale* 

The fact is, neirher ADSL nor cable 
modems are qui te ready for prime rime. 
Standards are shaky or incomplète, so 
modems from different vendors often 
can'r talk to eacb other. Compared to ana¬ 
log modems, prices are relatively high 
(about $500), Only about 10 percentto 15 
percent of the U.S. cable network can han- 
die two-way trnffic ar mégabit speeds* 
Business rnodels are in flux because no- 
body knows justhow mueh demand to 
expect* 

Ne vert hc less, neirher technology is 
vapor. Roth types of modems are available. 
Numéro us trials prove beyond a doubt 
that they work, lu some cases, the trials are 
tantamount to actual deployments. 

In 1997, standards will coalesce; man- 
ufacturers will drive down their costs and 
begin turningrhè modems intocommod- 
ity products. By lare in the century,spread- 
ing infrastructure improvetnentswill makc 
broadband modems available ro millions 
of users. “WcYe lookingataflve-year time 
frame,” says analysr Larry Yokell, presi¬ 
dent of Convergence Industry Associates 
(Ro aider, CO). 

Too long to wait ? Remember, we*re 
talking about a historié leap in the distri¬ 
bution of bandwidth. Even by the most 
optimistie projections, the concurrent 
progress of microprocessors, meinory 
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chips, and mas s-s tarage de vices wonh 
corne close. You might even hook up a 
broadband modem to the same computer 
you're using no\v, 

HowThey Work 

At first glance, broadband modems super- 
ficially resemble analog modems. They 
interface your computer to an extern al 
network and eommunicate with a com¬ 
patible modem ar the or lier end of the 
line by converti ng digital data into mod- 
ulated RF signais. Likewise, they receive 
modulated RF signais and couvert rhem 
back into digital data, These basic func- 
tions are common to ail modems (see the 
figure ‘Tnside a broadband Modem”). 

What makes broadband modems so 
much faster is thnr they exploit a much 
wider swath of spectral bandwidth. Ana- 
log modems are limited to only 3,3-kHz 
POTS. By comparison, cable modems use 
the bandwidth of an analogTV channeh 
wbich is 6 MHz wide for NTSCand 8 MHz 
for PAL. Wider frequency exploitation 
translates into theoretical speeds of 8.448 
Mbps and 30 Mbps for ADSL and cable 
m odems, respect i vely. 

These sky- h i g h sp eed s wo u I d q uickl y 
overwhelm a computer’s serial port. Con¬ 
séquent ly, ni o st broadband modems 
requirea lüBase-T Ethernet port, Thisaîso 
makes it casier to liook up a broadband 
modem, because ït doesnh need spécial 
protocolsor drîvers—any standard Ether¬ 
net stack wili do, From the computer's 
point of view, ifs on an Ethernet LAN, 
not a spécial nerwork. 

The network interface card (NIC) sends 
Ethernet packets to the modem, The 
modem modulâtes the data and transmit s 
il over the phone line or coaxial cable to 
the receiving modem at the orher end of 
the connection. In the opposite direc¬ 
tion, your modem couverts the RF sig¬ 
nais îr receives back into Ethernet pack¬ 
ets before seiulingrhem to rhe Ethernet 
card in your computer. 

Sortie broadband modems send mod¬ 
ulated Ethernet packets over the phone or 
cable network. Others couvert the Ether¬ 
net packets into asynch rotions transfer 
mode (ATM) cells or proprietary-format 
packets before modulaông the signal. This 
lack of standardization is onc reason wby 
modems from different vendors usually 
arenT interoperable today. (For cable 
modems, the modulation schémas arenh 
standardise d, either,} You need the same 
vend or" s modem at eacli end of the line 
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tu eommunicate. Ifs as if you would need 
a different analog modem every time you 
change Internet service providers (15 Ps) or 
move to an area tbat’s served by a differ- 
cnttelcû. 

This sorry situation proba bly won ' t last 
long, Several îndnstry groups are working 
on interoperability standards toallow ven¬ 
dors to mass-produce broadband modems 
as lovv-cost commodity produits. Even- 
mnlly, botli types of broadband modems 
will probably stnndardize on ATM as the 
network transport protocol and will dis¬ 
pense with 3 ü hase-T connections in favor 
of internai cardsthat plug into expansion 
slots. Eventually, some PCs (and especially 
network computers) will integrate a 
broadband modem as a condensed chipset 
on their morherboards, 

“1 think we can get pretty close to one- 
chip digital signal processiug with this 
thing,” says Jack Guedg, di recto r of 
National Seniiconductor*s multimedia 
Systems strategie marketing segment, 
“That will drive down rhe price of cable 
modems rremendously. But that won’t 
happen unril we’ve gor large volumes 
and industry standards,” 

In the meanrime, al most ail cablecos 
and some telcos are supplying modems 
tu subscribers as part of their broadband 
service. The ru fore, you woift get sruck 
wirli an obsolète modem, A momhly sub- 
scription fee of S 30 to S40 will probably 
include rhe lease of a modem and unlim- 
ited Internet access* Thaf s only S10 to $20 
more rhan what most user s are paying 
today for fiat-rate access to rhe Internet 
aï narrowband speeds. In most areas, mid- 
dleband ISDN is a much more expensive 
option. 

Your Mileage May Vary 

What you dmft get with ADSL—-and par- 
ticularîy with cable modems—is an cash y 
quantified amoimtof throughput, Real- 
istically, you can expect ! to 5 Mbpsdown- 
stream and snmething less upstream. 
Hawever, your actual througlipur will 
vary accordingto a dizzying nuniber of fac¬ 
tors. These include the following: oddities 
in the cable and phone net Works, asyni- 
me trie frequency allocations, unpre- 
dictable line noise, thespeed of your com¬ 
puter and its Ethernet interface, and, wtth 
cable modems, the number of orher peo- 
ple inyoLirneigbborhpod who are on-line 
at the sa me time (see the figure “The 
Bandits of Bandwidth”). Thi s i su ' 11 lie case 
with ISDN, dedicared phone lines, and— 


How They 

Stack Up 

Cable modems 

30 Mbps 

ADSL modems 

9 Mbps 

DS2 

6.312 Mbps 

Tl/DSI 

1,544 Mbps 

ISDN PRI 

1,5 Mbps 

F rame relay 

56 Kbps to 

1,536 Mbps 

ISDN BRI 

56 to 

1 28 Kbps 

Analog modems 

33.6 Kbps 


to a lesser extern—analog modems. 

Broadband modems sacrifice some of 
their potemial speed tobring mégabit ser¬ 
vice to more customets over ex isting infra¬ 
structures, It would be ridiculotisly easy to 
make stiperspeed modems if every une had 
fibe r-optic cable running in te i their prem - 
ises. Eventually, that will happen. How- 
ever, the need for broadband is more im¬ 
médiate, IrdoesnY make sense w posrpone 
progress for an infrastructure tipgrade that 
will take décades. 

Phone Problems 

The telcos originally designed their net¬ 
work ro carry analog voice conversations 
front une phone tu another, It’s a perva- 
sive network with versatile point-to-point 
circuit switching, but it’s handicapped by 
antiquated wiring that plays havoc with 
digital data. 

lake loading coils, for instance. Orig- 
inally installée! un long circuii luops to 
cancel noise during voice calls, they Ve 
essentially low-pass filters that eut off al! 
frcquencies above 4 kHz. Unfortunately, 
ail digital modems require frcquencies 
higher than 4 kHz. If there’s a loading 
coil anywhere in the loop between the 
local disrributU m node and your premises, 
the phone cnmpa ny musc remove it before 
you can get ISDN, ADSL, or a il y uther dig¬ 
ital service, f oadingcoils are rhe widely 
despised roach motels of digital nerworks: 
Bits check in, but they don 1 : dieck ont. 

Loading coils arenT the only problem 
by far. Àmong other things, phone net- 
works are plagued by overlong loops 
(which attenuate signais), bridged taps 
(unterminated pairs), and cross-coupled 
interférence (cross ralk between wires in 
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An AS/400 Advanced Sériés Solution 


and a network of 3,000 
resellers ulto kccp 
tltc numbers rollint; in. 

o 



is SoureeMate’s versatile software 
that 80,000 ciistomers count on 
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Behind Ben Tse’s 
success in càpitalizing 
on the small 
business market 



He also foundtliat makiiig his software 
a va i labié on AS/ 400 Advanced Sériés gives 
bot h him and his customers 
a flexible and affordable way lo grow, 


J.s < :t tfo under of Si > t1 rceÆ fa te Info rn nition 
Systems* lien Tse luis a remarkalde Imul for 
numh ers (as well as (h e s u i t to mat ch ). So, 
to keep his numbers headed in the rigjjtii 
direction. Ben figut ed he)l give lus customers 
a i t ri\ t o yro w ait h him. ILis sala t ion : 
s t SA 1 0 0 . t (h a n çed Sériés * 

For as Utile as $180 a mont ht Ben 
finaneed an AS/400 Adcanœd Sériés. I sing 
U in 100 ' for Clipper " he n as aide to port his 
AecountMate accoitniing sofüvare, open'mg 
ne iv ai en 11 es for gfv u du I lis 3,0001*ëst i lh rs 
are aide to offer small bushiesses, norldwide, 
an imredddy scalabié computing systenu 
A n d his eu s tom ers a re a hle t o ixro 11 ' th e i r 
basin ess, ni t haut cita ngi i ig 11 1 ci r s oft i t yj re. 

Best oj ail, as an IBM partner* Ben 
rei e i i ml the tech r t ical a n dji nanc i a I st tpp ort 
he needed a ton g the ica y. 

On balance, it n as jmt the kitid of 
affordable solution Ben. his (AUs and his 
customers tvere làomngfon 

Hoir can your company profit foin 
AS/100 Advanced Sériés' 300,000 Systems, 
ïàorldwide? Cail î 800365-4426 i exL 630 . 
or visit us on the \ef ai ivtrtcjtslOOÀbm.cinn 
and well sitôtv you n mtrnher of ways» 





Solutions fora small planet 
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Break the Bandwidth Barrier 


the fcéder cables that run to neighborliood 
distribution; nodés). Some of the wtring is 
so ancient that nobody lias an y idea how 
much of il imghr be compatible with dig¬ 
ital service. 

Tac Berry; vice president of marketing 
for A mari Commun icat ions, an ADSL 
modem vend or, estimâtes that ADSL ser¬ 
vice ean reach 75 percent tu 95 percent of 
ü.S. phone customers without major 
upgrades* Kim Maxwell, a télécommuni¬ 
cations indusrry analyse and chairman of 
the ADSL Forum, estima tes that 15 percent 
io 20 percent of s he plume network is 
blighted with foadingcoils, letalone orher 
p r oh le ms* 

Even mulcr idéal conditions, ADSL 
rhroughput dépends on the length of the 
local loop* The maximum electrical résis¬ 
tance an ADSL signal can overcome is 
about 1500 ohms, which translates into 
15,000 feet of 26-gauge twisted-pair cop- 
per wire or 18,000 feet of 24-gauge wire, 
which is larger. Al that distance, ADSL 
ca n deli v e r abo u t L544 Mbps dpw i isr rean t 
and 16 Kb ps u p stre a m. ( Nit >i e t he a p p r ox - 
i m a te 10 -1 o -1 do w n s créa m/ u psi r ea m 
ratio*) The ADSL Forum estimâtes that 80 
percent of the phone customers in the U.S, 
are on local loops of 18,000 feet or less. In 
sonie countries, loups are shorter and 
n cari y everyone is with in 18,000 feet* 
That’s good enough fur downstream ADSL 
that marches Tl service. 

As the loop gets shorter, atténuation 
decreasesand throughput rapidly increases* 
At 16,000 feet, ADSLcan deli ver 2*048 Mbps 
downstream* Ar 12,000 feet, itVs 6312 
Mbps. And a19000 feet—the average line 
length for niost ILS. customers, necord- 
ing to Maxwell—ADSL can deîiver its 
nominal maximum speed ni 8.448 Mbps 
downstream and 640 Kbps upstream* 

Again, tbese rates assume a dean con¬ 
nection, wliich is rareIy the case. ADSL 
modems use frcq ne ncy-division multi¬ 
plex ing (FDM) or écho cancella ri on to 
niake the niost of tluu noisy pipe, After 
splitting off a 4-kHz band for POTS, they 
divide the lugher-frequency région into 
upstream and downstream data paths. 
One ADSL standard, which is known as 
discrète multitone (DM i ), allocates 255 
subchannels about 4 kHz wide and then 
modulâtes a séparai l- signal on each sub- 
ehannel* La ch signal encodes the data 
u s ing quadrature amplitude modulation 
(QAM). Tins prevents noise in une sub- 
cliannel from complété)} 7 disruptitig the 
connection. Irai su ïets the modems 


dynamically adjust their data raies to com- 
pensate for line noise. 

Cross-coup!ed interférence is Largely 
to blâme fur the asymmerry of A DSI . A 
phone line is «or a continuons, unbroken 
pairof w i res t ha t nuis frot n a c e n t ra 1 < ) ffi ce 
to your home or workplace. The huge 
cables from a central office mi gin bu mile 
hundreds or even rhousands ol pairs 
together. As thèse cables s pre ad ont 
througit neighhorhoods, they tunnel down 
to 50-pair cables and finally tu the single 
pair that r caches your phone jack* 

Be Heure estimâtes that a typical U-S. 
phone line crosses 22 splices diiring that 
journey. If ADSL modems tried to send 
high-speed signais in both directions, the 
line noise and crossralk within the 50-pair 
cables vvould significantty reduce lheir 
effective data rates, Asymmetric data paths 
are therefore a compromise that leverages 
bandwidth and extends ADSL service to 
more potenrial customers. 

The resuh is thaï the existing plume 
network drains enough performance from 
ADSL modems to produce a wide gap 
between the rheoretical and real-world 
speeds* 

Cable Problems 

Cable modems are dogged b y legacy prob¬ 
lems, roo/Lhe cablecos original ly designed 
their networks to carry analog TV pro- 
gramming from a central head-end tu 
homes* Coaxial cable bas more inhérent 
bandwidth than twisted-pair coppc r, but 
cable TV networks are handicapped by 
an unswitched tree-atnl-brandi topology 
that vs as never intended for two-way or 
pomt-to-poim communications. They also 
suffer from un terni inated connectors, 
cheap splitrers, amateur-in s talled wiring, 
a scarcity of the two-way amplifiera re- 
quired for bidirectional transmission, and 
high susceptibiliry ru KL interférence. 

The lack of sophisricated switching 
purs cable networks at a disadvantage for 
some modem applications* “Cable mo¬ 
dems assumé the whole world is IP, that 
everytbing yem need is on the Internet,' 1 
says Tom Ransom, director of cor parafe 
communications at Cardinal Technologies 
(Lancaster, PA), which makes ISDN mo¬ 
dems. Câblé modems may bring lightning- 
speed Internet access to cornu mers, but 
business customers may feelshortchanged. 
“There’s no point-to-point communica¬ 
tion, and we find that many peuple still 
need access to computers at remate loca¬ 
tions,” Ransom says. 


Broadband by the Numbers 



Monthty suliscription for broodbarul 
modem: 

* S3D-S4D 


What you get: 

* Uiifïmitûd Internet access aiul 
le a se of a modem 

* 9-30 Mbps bandwidth potential 

* POTS bne romains avadablo for 
sin ml ta ne mis phone calls 

* Instant on-line connections: no 
delays for dial-up and protocol 
negottatlon procedures 


Esri mates of how many cable networks 
in the U.S. are capable of two-way broad¬ 
band data service range al! g ver the bail- 
park. At the low end, some analyses say 
only 5 percent of the cable infrastructure 
can deliver broadband service without 
upgrades* Arche high end, Goldman Sachs 
estimâtes that 40 percent of Time War li¬ 
eds networks are two-way-cap a b le* Bruce 
Ravcnel, president and t LO of I CI Inter¬ 
net Services, say s 15 percent of ILS* cable 
networks are ready for broadband mo¬ 
dems, and lie predicts that this vvill grow 
to 30 percent or 35 percent by the end of 
1997. 

One thing is certain: The cablecos are 
investing billions in upgrades* The y hâve 
to, if they wanr to survive in the new 
compétitive cl i mate fostered by the 
U.S.Télécommunications Acr of 1996. 
Deregujation lers the relcos deliver local 
data services and even TV programming* 
li also îets the cablecos deliver local voice 
telephony, which—like broadband data— 
requires two-way capahility and bette r 
switching. Tinte Warner Cable is spendmg 
at least S4 billion to upgrade its networks 
to hybrid fiber-coaxial (HLC) standards, 
and ot hcr cablecos are also investing large 
su ms of money* 

As a stopgap solution, some cablecos 
whosë networks aren’r ready for two-way 
communications will requ ire cable modem 
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Something new has entered the Notes 
application development environment 
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Introducing Lotus 
Components* Now you can 
develop customized Notes 
applications faster than 
ever befare* 

tlake no raistake about it* 
Lotus Components are going 
to revolutionize the uay 
you build your Notes appli¬ 
cations* Using pre-built. 


customizable "applets" you 
can now burn through your 
development schedule* CIs 
that applause we hearf) 
These task-focused, 
ActiveX Controls include a 
spreadsheet, chart, comment, 
file vieuer, draw/diagram 
and project scheduler* And 
each can be reused to build 


hundreds of customizable 
business objects* 

For a free trial Dis- 
covery CD visit our Lotus 
Components ülebsite at http: 
//components.lotus-com. Or 
for more infor¬ 
mation call 
1-fiDO-TRADE-UP, 
ext- CMû. Workin^'lii^'llier 


Lotus. 


. C.ill l-flflfl-GO-LOTUS* 01996 Lotus Ifcvdopmcni Cbrpo!||jon, 53 Cdmbri<l|jç gtfkw#); Cambridge, MA 02 H2. AU riglils ristrm!. Lmb.Workmif Lo^ihcr .nul lokis 

Noies arc rcgUlmxl tradcnmrks, *nu 1 Umis .ta *1 tiSmy» oLbitm IVvdopmcnt Curpuriition. AH oihcr produel*are n*(jtatcrç4 initier lheir respectiveguipante*. 
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A Hybrid Fiber-Coaxial Network 


Most modem cable système already hâve fjber-optîc bac h boues tli.it terminale in fi ber- 
coaxial neigbboriiood nodes. Each fiber node bridges to a coaxial feeder Une tbat lias 
500 ta 2000 cable drops (user sites), Atl users on a node sbare about 30 Mbps of 
downstream baudwiilth and 512 Kbps to 10 Mbps of upstream baudwidtli per ctiannel, 
depending on tbe cable modem. 


Sortie cablecos will 
use servers at üieir 
head-ends to 
caché heavily 
used resources 
on the Internet 



Some cablecos 
are connecting 
tbeir lieod-ends 
togelher on fi ber 
rings to form 
régional networks. 


Rber-optlc 

backbone 



Milium 

u 1 






As deniand 
increasesp 
cablecos can 
add more 
channefs and 
subdivide 
tbeir fiber 
nodes. 


Optional 2Ô*fFKbps 
retum patb via POTS 


Most cable users doirt yet bave access to a 
bidirectional cable network* Art intérim 
solution Is to use a régular modem to send 
data upstream to the head-end* 
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users to send data upstream over regular 
phone lines vvith 28. K-Kbps analog mo¬ 
dems. Zenith and U.5. Robotics hâve such 
a System, with Zenith supplyingf.rhe cable 
modems and U.5, Robotics supplying the 
head-end equipmenr. IFs nota pretty solu¬ 
tion, but it srill gives users mégabit spceds 
downstream, 

Downstream bandwidth isn't a prob- 
lem for cable networks because theyVe 
always needed it for analog TY* Total band* 
widrh varies according to the eablceo’s 
head-end equipment, but mosr MFC net¬ 
works can transmit signais front 54 to 750 
Ml lz. Thaf s enough for i 16 NTSC chan- 
ncls, Many of chose chamidsaren’t used, 
freeing them for such services as digital TV, 
voice telephony, and cable modems (see 
the figure “MFC Frequency Allocations” 
on page 80), 

By reservinga single 6-MHzdianrtel for 
broadband data, a cable network can 
providc a 30-Mbps downstream pat h to 
ail the users on a tieighborhood node. In 
an UFC network, rhis node bridges the 
fiber-uptic backbone to the coaxial-cable 
feeder line, which in turn feeds the drop 
cables rhat ïead to indivîdual premises, A 
single feeder line might serve 500 to 2000 
sites (see tlte figure “A Hybrid Fiber-Coax¬ 
ial Network"). 

On the basis ofthisstatistic, some cable 
modem promoters reeklcssly claim to 
deliver 30 Mbps of downstream band- 
widrh. But that’s aggregate bandwidth on 
the feeder line, shared by everyone in the 
neighborhood who's using a cable modem 
at the same tinte. As on a LAN, âctual 
throughput dépends on who'sdoingwhat. 
If ail your neighbors hâve cable modems 
and arcdownloadingthe larest version of 
Netscape Navigator, youll be lucky to get 
a trickle uf leftover bandwidth. 

Na titrai I y, tbe tekos make a big de al out 
of rhis. ADSL modems use phone Unes, so 
they don’thâve to sharebandwidth among 
other users. The cablecos hâve a snappy 
answer: If they corne, we will bujld it. 

To start with, it’s not clear how much 
deniand there will be for cable modems— 
30 Mbps might be plenty for a typical 
neighborhood. If it isnT, one option is to 
subdivide tbe fiber nodes, creadng neigh¬ 
borhood subitetworks with as fcw as 125 
customers on a 30-Mbps feeder tine, 
Another option is to allocate add it ional 6- 
MHz cbannels todara services. Modem 
MFC : networks can du rhis at die node level, 
assignïng the same channel to multiple 
nodes throughour a network. 


Break lhe Bandwidth Barrier 


Finally, rbe most up-to-date cablecos 
can light up tlidr dark fiber, Time Wa ru¬ 
er’s HFC networks run six fiber cables to 
the fiber nodes; eu rrenrly, they Ve usiiig 
only rwu* Liglniiig up ail the liber would 
instantly triple the bandwidth, even wirh- 
01 l r th e o t he r cha nges. “ We 1 11 die o f o Uî âge 
before we run out of bandwidth," says 
Mario Veechi, CTO of Excalibur Group 
(Sramford, CT), a Time Warner s tibsidiary. 

Asymmetric Again 

Un fa mm a tel y, the upstream pat lis in cable 
networks arenVas well endowed as the 
downstream pat h s, Because the original 
netw ork arc) ti te a s d i dn 1 1 and ci p are a ne ed 
for equul bandwidth in bot h directions, 
the upstream pat h front the user to the 
head-end is limited to a frequency range 
of 5 to 42 MHz. This région falls just helow 
tbe lowest cable IV cbannels, and its p ri¬ 
ma ry pur pose was simple pay-per-view sig¬ 
nal ing. Now it bas to serve as tbe retum 
path for interactive TV, voice telephony, 
and cable modems. Worse rhan rhat, it*s 
the junkyard of the RF speerrum, Those 
frequencies are extremeiy vulnérable to 
ingress noise from untermiiiated connec- 
tors, had wiring, household applianees. 


shortwave radio, and even Air Force radar, 

Because of the trec-and-branch topol- 
ogy, t liât noise multiplies ail the way down 
the line. In fact, one reason why thereV no 
industry standard for cable modems is that 
engineers canV agréé on the b est way to 
fight the noise. Downstream, most cable 
modems use 64- or 256-QAM modulation, 
because it's fast and spectrally efficient. 
Upstream, there’s too much ingress noise 
for eirber schemc. Tbus, cable modems 
resort to slower but more robusr modula¬ 
tion such as quadrature phase shlft-keying 
(QPSK) or discrète wavelet mulnrone 
(DWMT), These methodsyield anywhere 
from512 Kbps to a nominal 4 Mbps, They 
also require forward error correction (i.e,, 
Reed-Solomon or Viterbi), which con¬ 
sumes about ! t) percent overhead. 

As wïrh ADSL, rhe resuit is an asym¬ 
metric data par h—much more bandwidth 
downstream than upstream* Some cable 
modems are symmetric, but they usually 
do it by limirïng the downstream band¬ 
width. Time Warner experimemed with 
moving the rerurn path to the gîgaherrz 
région, but it’s too ex pensive for most 
cablecos. 

Te rayon (Santa Clara, CA) makes a 
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“Parti tîonMagîc uses the 
power of partitions tu 
recovcr up to 40 percent of 
your harti drives capadty." 


“Unique, daz/Jing, and indispens¬ 
able, PartttionMa^ic is a must bave 
program in an era ofltugcr and 
larder hard disks," 

- ïulward Mendelson, PC Mngazint 


V^>cgïui is feeling a little snubbéd by her computers 
hard drive. The reasonr h s holding back on lier, and she 
knovvs it- She p;dd for the whole hard drive. But the truth 
is, ifyou hâve a large hard drive, a 
lot of its cap&city is heing wasted 
due ro îndtïeîeiit s tu rage methods. 

Fortuita rely, PartitioaMagîe’s 
patents-pending techmilogy eau 
recover up to 40 percent of a large 
hard drive s capacity by resr/ing large partitions wïth inefficient 
FAT clusters (storage unit s), ParduonMagie al sa allon s you to 
organise your hard drive just the way you want. You ean easliy 
sépara te multiple opérât ing Systems and their applications to 
avoid coin pat ihi lit y prbbïems. And your data - die most 
important thing on your hard drive - can he placed in its 
own secure partition. 

G et ll fl you oui ont oi your hard drive. G et 
Partit ion.Magic. |ust $49.95, To order, cail 
1-800-757-5048. For more information, 
vi s i 11 :j u r wc b s i te a t www, frit 'Uî i o n magic . co m 
or scü your local reseller. 
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cable modem chip set chat uses a modula¬ 
tion schemecalled synehronous code-divi¬ 
sion multiple access (S-CDMA), Tbis is a 
spread-specrrum technique that yicldsa 
s y miner rie 10 Mbps in cach direction. 
However, ir's roo early to tell if S-CDMA 
will become the industry standard. 

Some industry observera criticized the 
asym me trie nature of broadband modems. 
Keep in mind, however, that the nsym- 
metric rerurn paths offered by broadband 
modems are srill much wider than the con¬ 
nections most Internet servers hâve Today. 
At ail but the largest Web sites, servers 
hook into the internet over a swïtched 56- 
Kbps, ISDN, or fracrionalTl line, broad¬ 
band modems can casily beat that. And for 
Web pubhshers, there*s always the opt ion 
of leasing space on a server rhat’s fort lier 
upstream. T h ï s is bound to get more 
affordable as the costsof both bandwidth 
and computing power plummet. 

Infrastructure Debates 

Perhaps a more pressing marrer is the 
impact of broadband modems on network 
ïnirastructures, bob Mercalfe, who in- 
vented Ethernet, warns that a sudden rush 
of broadband users could crash the Inter¬ 
net. Others point to the billions of dollars 
that the tdcos and cablecos must spend 
to upgrade tbeir in frasrrucrures anddoubt 
it will ever happen. Still othersargue that 
broadband modems are balmg-wire solu¬ 
tions, be cause anythîng short of fi ber 
everywhereis a silly wasre of rime. The lel- 
cüs sa y the cable networks aren’t reliable 
enoügh to betyour business on. 

Considér how broadband modems 
might affect the Internet. Today, rhe bot* 
tleneck is probnbly your analog modem. 
Broadband modems merely shovëthat bot* 
tleneck further up the pipe. The $Lv(K)-a- 
nionth Tl /DS 1 line tharconnects your ISP 
to the point of présence might be slower 
than your new modem. You hâve a high- 
speed ( m-ramp, but the data superhighway 
is jamined.That 1 s whybroadband modems 
somerimes don*t seem as Inst as they really 
arc. 

lu marker-driven économies, however, 
such i m balances donY la st long. The vora- 
cious consumprion of bandwidth will 
drive more investmem in bandwidth. It's 
already happening: (fr Home, a cable 
modem venture backedby TCI, is building 
its own top-tier Internet backbone and is 
equipping cable head-euds with spécial 
se rv e rs t h at ca die f req uently aeccsse d con¬ 
tent. " \\e realizetl you çouldtl’t jusr hook 
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up a cable modem to the cable TV network 
and gct the kiud of performance you’d 
expect from a cable modem,” ex pl ai ns 
TCfs Raveuel. k Tt docsiTt make sense to 
cemnect a firehose to a bunch of garden 
hoses.” 

Reliability is another valid question. 
Thé cablecos hâve a dis mal réputation 
for service. U\ bad énough when your 
cable TV goes black du ring the Super Bowl, 
but what bappens if your company relies 
on cable modems to eotfnect a WAN? Dick 
Green, the president and CEO of Cable- 
Labs—a research consortium funded by 
cablecos—argues that modem HFC net- 
Works tneet the same reliability standard 
as phone networks. Thar's known as the 
‘Tour ni lies" standard: 99.99 percent 
upcime, or less than 53 minutes a year 
downtime. 

One user who is testing this daim is 
Larrv Walls, CIO of the Huntsville Hospi¬ 
tal System in Alabama. For more than a 
year, Walls lias heen using cable modems 
to ex tend his priva te fiber-optic WAN to 
doc tors 1 offices over rhe local cable TV 
network, “Once vve shnok ont the bugs, 
tbis System bas been really rock-solid,” 
be reports. M l can'teven reniember the lasr 
unie itwemdown,and we’vehadall kinds 
of thunderstorms, h\a heckuva lot more 
reliable than my ISDN line at home," (See 
the figure “Extending a WAN with Cable 
Modems” on page 6K.) 

Still, the specterof losingconnectïviry 
at a cri ci cal moment will 1er the tdcos 
retain manybusinessesas loyal customers 
for expensive dedicared phone lines, at 
Icast until broadband modems prove 
tbemselves in the market place. 

The cablecos point ont that the phone 
network isn’t immune to growing band¬ 
width demain! s, eirher, ITs built on the 
assumption that only a certain percentage 
of customers will be using tbeir phone lities 
at any given rime. Toallocate enough cir¬ 
cuits, the tdcos assume that the average 
local phone cal! lasts about 6 minutes. 
But the average modem cal! lasts about 60 
minutes. If too many users start goîng on¬ 
line, the tdcos will hâve problems, too. 
{Tliis is a tact that is well known to Cali- 
forntans, who often can't gct a dial tone 
af ter an carthquake bceause ko many 
peuple are checking to see if tbeir loved 
unes survived.) 

Perhaps iEs besr to take the long view: 
Ail networks hâve bottlenecks, and dim- 
inating one buttleneck only créâtes an- 
orber. Skeptics always raîsethe same objec- 


HFC Frequency Allocations 

J\\m Is same varialion in tlie way cablecos 
assigii frequenties en Uicir hybritl ftber- 
coaxïal networks, ami nal ail cablecos are 
equfypftd to broadeast as hîgh as 750 MHz, 
but tliese assignmertts are typical, 

54 to 750 MH il 
Düwnstream spectrum 
ffror» cable bead-eml to users) 

Appllcaiions: Analog TV, digital TV, 
cable modem réception, velce 
telepliarty réception. 

Each BMHz MTSC band (S MHz for PAL) 
can carry one analog video channel. ftve 
digital video channcs!s h one 30-Mbps 
data stream shared by cable modems, 
or 3S4 digiiized voice conversations. 



m 


7 50 


SÜ 


250 


5 to 42 MHz: Upstream spectrum 
Ifrom p sers to catilu head-midf 

Aptilic.ilitms: Pay*per'view sinnalkui, 
cable nmduut return, voice tefepfiony 
retum. 

Tt^e E MH/ bande rit Uns end of Iftfi 
spetfriim aie muen noistor and roqnifo 
more robust modui^utin sedemos, wdîch 
«te nai spectralfy eftî0éot a& the 
modulflifon schontos used downstream. 


rions when infrastrucmre-dependenttech- 
nolugies are in theîr infancy. Téléphonés 
were usdess before the tdcos began string- 
ingwires. Cable TV was only i\ backwater 
business before rhe big cablecos weru 
national. Automobiles weren't very prac- 
tical before governments began paving 
roads. 

Indecd, one could write a fuir h i story 
of civilîzntion just by documeming rhe evt>- 
lutionof infrastructures: Incan bighways, 
Roman aqueducts, transcontinental rail- 
roads, the Traits-Alaska pipeline, the Pan¬ 
ama Canal, city sewersysrems, telegraphs, 
téléphones, eléctricpower grids, the auto- 
bahns, die interstaies, and many more. The 
larest infrastructuresmovebits, not arorns. 
At rimes, they*11 bc hard-pressed to keep 
u p with traffïc. However, any one who 
doubts thaï broadband data networks will 
earn tbeir place on that list isnh paying 
attention to bistory. 0 


Tom R , Hiîlfhili is a /ATT senior éditât basai 
in San iXUiteo, California. Yow entt reacb htm 
on ihe Internet ai thalfhlll^bix.com. 
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“KEA! FOR VAXVUNIX: 
CONNECTIVITY PRODUCT 
OF THE YEAR.” 


AGAIN, FOR THE THS RO STRAIGHT YEAR, THE 
REA0ER5 OF DEC USER CAST TH El R VOTES FOR KEA! 
FROM AtTACHMAÎE® AS THE BEST PC-TO-VAX 
CONECUVITV PRODUCT. 

Those customers are not algne. AFTER 
EXTENSIVE COMPETITIVE TESTING, DIGITAL® CAME TO 
THE SAME CONCLUSION WH EN THEY DËClDËD TO 
BUNDLE KEA! 340 FOR WINDOWS NT™ WITH TH El R 
NEW MULT1A PRODUCT* AND MAKE IT THEIR OWN 
INTERNAI CONNECTIVITY STANDARD, 

ACCLAIMEÜ FOR ITS POWER, SJMPLJCITY, 
VERSATILITY AND SECURITY, KEA! ÜSËRS THE 
WORLD OVER CAN HAVE CUSÎOM COLORS, KEYBOARD 
M A F PIN G, MENUS AND DIALOG BOXES FOR EACH 
HOST APPLICATION THEY USE, AU. IN A WINDOWS® 
ENVIRONMENT. 

WH EN IT CO MES TO EM POWER ING YOUR WORK’ 
STATIONS, NOTHING IN THE VAX/UNIX AR ENA CAN 
MATCH KEAÎ. TO DEVELOP CUSTÜM CLIENT/SERVER 
APPLICATIONS, ONLY KEA! INCLUDES INTEGRAT ED SUP¬ 
PORT for Visual Basic/' PowerBuilder^ as well 

AS QUICKAFP/THE P01NT-AND-CLICK CODE WRlTER. 

YEAR AFTER YEAR THE PRQFES5IONAL5 KEEP 
COMING BACK TO KEA! 340/420 FOR WINDOWS, 
Windows 95 and Windows NT. 


KEA! 


for 


VAX/UNIX 
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Circle 605 on Inqulry Gard. 


Ou ducUpetf f-wtiht 

fat étippot} mmtbid. 


For YOUR FREE demo disk or to oualify for 
A FREE EVALUATION COPY, CALL 800-426-62B3 
OR 206-6 44-40 10 AND MENTION REPONSE 
CODE 322.01. OR VISIT ÛUR WEB SITE. 
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MPEGator 


♦ Full MPEG 1 IPB-frame video 
compression during capture 

♦ Synchronous audio MPEG 1 
compression (optionai) 

♦ Plays back MPEG streams 

♦ S-Video and Composite inputs 

♦ Uses PCI bus 

♦ Native Windows® 95 software 


There's no justification in buying a competing product because there’s no compétition! 

Using Samsung's revolutionary VIDEOFtO^ chipset, Darim's MPEGator provides 
uncompromised highest quality, full featured, real-time MPEG 1 encoding and playback at an 
unbelievable price. No more words necessary - just cal! with your orders today. 


Call Toll Free 


1- 888- G ET- MPEG 
( 438 - 6734 ) 

Phone: (213) 637-1700/4 
Fax: (213)637-1705 

http://darvlsion.kalst.ac.kr 
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Barbarians 
at the Firewal I 

If y ou thihk firewalls are fa il-safe protection 
against electronic intruders, tbink again. 

By Deborah Kerr 



m he notion of a firewall as an impregnable defense 
against intruders ÎSgoing up m smoke. Firewalls 
were in place in two highly publicized security 
breaches. One involved a break-in of security con¬ 
sultant Tsutomu Shimotnura's System, which was chronicled 
in the book Takèàown. The other was the pénétration of sev- 
eral computers at the Los Aïamos National Laboratory earlier 
this year* These arcn’t iso- 
lated cases, Àccording tu 
the Computer Security 
Insritutc, 30 percent of 
the Internet sites that 
reported breaches in rheir 
security had a firewall in 
operation* 

The easiest way co cir- 
cumvent a firewall is to 
otitflank it, much as the 
Germa il s simply went 
around the “impregnable” 

Maginot Line to invade 
France in 1940* Organisa¬ 
tions often spcnd tens of 
thousarids of dollars on 
expensive firewalls or, in 
some cases, forgo Inter¬ 
net connectivité alto- 
gether, only to risk attack 
througii dial-in-modem 
pools or other insecure 
access points (see the fig¬ 
ure “Security H oies” on 
page HONA 6)* So, the first 
lessüii to learn about fire¬ 
walls is this: Â firewall is 
only onc component of a 
compréhensive security 
policy. 

Hercare some ways that you can choose the right firewall 
product for your firm, implcment it witlnn an overall strat¬ 
ège and plug any remai ni ng security h oies. 

Security vs. Convenience 

Choosing the right security architecture involves inévitable 
trade-offs. In general, the more secure the firewall, the less 
transparent itbecomes, and the less convenient it îs fur autho- 


rized users to pass through. To weigh the trade-offs, you rnust 
détermine what consntutes an acceptable risk. Ask yourself, 
“How much damage can be done if ni y data is compromised 
or corrupted?” However* you shouldnV automatically discount 
the value of convenience. It could déterminé the suecess of 
Internet acceptance across your organization and may hâve 
some security conséquences of its own. If Internet access 

beconi es to o eu m lie rsome, 
savvy users will find other, 
less manageable, ways ro 
connect to the Internet, 
usually through Internet 
service providers (ïSPs) or 
on-line services. 

On the low end of fire¬ 
wall security is packet 
screening (ako known as 
network-level firewalls or 
fi l i e ri ng ga t e wa y s ), a 
médian ism that is usually 
handled atthe router leveL 
Consistent with TCP/ïP, 
the routerscreens packet 
headers for source and 
destination addresses, and 
allows or déniés entry 
bascd on ru les that you 
develop to défi ne allow- 
able transmissions. 

Network-level fire¬ 
walls are low-security 
app roacheSj beo tisc th e y Ve 
vulnérable to hackers who 
break in by IP spoofing. In 
dus breach, hackers dis¬ 
guise incoming packets to 
look as if the y corne from 
a trustedhosr, chus gaining 
entry bccause the router can't tell the différence between an 
authentic network address and a disguised one* Routersare 
insecure because they’re essentially dumb boxes that were 
designed to enable the frec flow of information, not to prevenr 
data transmission* 

To improve security, you can place a host or an isolated sub- 
networkbelnnd the screening router. The host sits onthe pri- 
vate network, and the screening router allows access only to 
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NEXT- BUSINESS - DAY AT-YOUR-DESK 
SERVICE GUARANTEE* 

If your Dell System expériences a covered hardware failure 

while it is under a nextdntsmess'day, on-site service contract 

purchased from Dell, and if Dell has dispatched a service 

call before5:00 PM local customer time, M onday through 

Friday, a technician, ifneeded, will arrive at your 

location to address your problem by the end of the next 

business day. In the rare event that the technician does 

not arrive as promised, let Dell know. Your situation 

will receive top priority for résolution, plus you will 

receive an additional fp|nth of service for free. 

GUARANTEED. 
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* Mini Tower Model 
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You may think ail service programs are the 


* 32MB EDO Memory 

* 256KB Internai L2 Cache 

* A//W3.2GB Hard Drive [11ms] 

* NEW 17HS Trinitron Monitor (15.3' vis., 
,26 dp, 1600 x 1200 max. resj 

* NEWtt 2MB EDO ViRGE 3D Video Gard 

-8X EIDE CD-ROM Drive 

* MS* Office Professions! with 
Bookshelf for Windows* 95 

* Microsoft* Windows NT®/30 Days 
Free Support/MS Mou se 

« 3 Year Limited Warranty 1 

* Now t Microsoft Windows NT 
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* Upgrade to a 4.2GB hard drive t 
add$t25. 
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PICTURED SYSTEM 


$2999 

Business Lease 0 : Slll/Mo, 
Order Code #500320 


$2499 

Business Lease: $ 92/Mo, 
Order Code #500317 


same. But take a look at Dell's and one big 
word jumps out: Guaranteed 

Only DelPguarantees 
that jf there's a problem 
with your PC, a Dell-certifiec 
technician will be at your desk the next 
business day, servicing your PC, And in the 
rarest of events that we're not there the next 
day, you get an extra month of service at no 
charge. Just two of the many reasons why 
PC Magazine readers recently gave Dell an 
"A" for service and reliability. 

The Dell service program reassuringly 
covers your Dell Dimension System for three 
full years. This includes one complété year 
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* 16MB SDRAM Memory 

4 512KB Pipeline Burst Cache 

* NEW 3.2GË Hard Drive [9 5ms] 
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* 8X EIDE CD-ROM Drive 
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Bookshelf for Windows 95 

* AWÉ32 Wave Table Upgrade Gard 
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of Guarantead Next-Business-Day, On-Site 
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Business-Day Parts Delivery. 

Call today to order a Dell Dimension. It 
cornes protected by the Dell service program. 
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Barbarians at the Firewall 



A security policy that's too restrictive may encourage 
employées to open up entry points around a firewall. 


rîiis host. The screened hosr restricts 
entry points to the private network, so 
you can better audit, control, and forti- 
fy access by adding security measures to 
the single host. The screened host then 
becomes a choke point for monitonng 
data flow. 

Internet by Proxy 

Application-level firewalls go a srep fur- 
ther than network-level packet screen¬ 
ing. An application-lcvel firewall sits 
between the private network and the 
Internet. It relays data between the two 
network s, Application progranis, or 
proxies, run on the firewall gateway and 
enablc spécifie software services, such as 
e-mail, SNMP, or FTP. Proxies can per- 
form sophisticated fu net ions su ch as log- 
ging or user authentication, and because 
they are built ro monitor spécifie proto- 
cols, proxies can enforce customized se- 
curiry options (c.g., allowing incoming 
FTP while blocking outgoing FTP), 
However, even application-lcvel fire¬ 
walls are vulnérable, FTP and other Inter¬ 
net protocols can leave the System with- 
out a security check, thus exposing a 
network toattack from the in si de. Appü- 
cation-lcvcl firewalls can also 1er pass 
Trojan-horse progranis or macro files, 
two variations of rogue programs thaï 
h idc insideauthorized programs. These 
programs exécuté as soon as they are 
opened or rend. Bcsides causing direct 
damage to your System, embedded pro¬ 
grams might look for a well-known host 


table and mail dam and password lists to 
another address. 

Proxy servers présent management 
headaches, accord ing to Kevin Kîtagawa, 
In remet security product line manager for 
Sun's Internet Commerce Group. u Proxy 
servers are wonderful for mostcommon 
Internet protocols or services/' he says. 
“The problem is, for every new proto¬ 
col or service that cornes ont, you hâve 
to add another application to the proxy 
server, like screening audio and so on.” 
The proxy server cannot handle proto¬ 
cols that lack a spécifie proxy for the ni. 


Proxy architectures can also dégradé per¬ 
formance and transparency. 

kdual-homed ggteway represents the 
highest level of firewall security. À host 
system sirs on both the private network 
and the Internet. TCP/IP forwarding is 
disabled, fully isola tin g the two net- 
works. You supply access by configuring 
application proxies or by granring user 
log-ins to the gateway host. 

If you choose to implemeut proxies 
for access, you face the sarne shortcom- 
ings inhérent to proxy servers (Le,, 
requiringa proxy for each supported ser¬ 
vice)* If, instead, you grant access to the 
gateway host, you risk compromising die 
entire private network if the gateway 
password is eompromised. 

Several commercial firewall products 
provide turnkey ways to install a firewall 
in your organisation. No marter which 
level of firewall security you choose, the 
product you buy or croate should offer 
some minimum capabilities (sec the text 
box “Firewall Cliecklist”). 

A good firewall should incorporate a 
set of péri plierai security Systems to pro- 
tecr such rhings as e-mail transfers and 
provide for data integrity through pass¬ 
word protection and cncryption capa¬ 
bilities, These peripheral Systems should 
perform five key fonctions: 

* Authentication (on an individuel, com¬ 
puter, network, or subnetwork basis). 

* Access control. 

* Fncryption; Encoding transferred data 


Firewall Checklist 


I n a comprehensive report financed by 
the National Instituts of Standards and 
Technology, authors John Wack and Usa 
Carnahan recommend loakingfor firewalls 
with the lollowing éléments; 

if Strong filtering techniques that sup¬ 
port a “deny ail services excepî those 
specifically permitted" policy, based 
on attributes such as source and des¬ 
tination IP address, protocol type, 
source and destination ports, and 
inbound/outbound interfaces. 

tf Easy configuration lo support your 
basic security policy. 

if Flexibility to accommodate new ser¬ 
vices and needs as the security policy 
and organînational structure change. 


if Proxy services t o i m pie me nt advanc e d 
authentication measures (e.g,, digital- 
signature certificates or public-key 
cryptography) and centralize SMÏPat 
a buffer zone between servers. 

if Ségrégation of Systems that don’t 
require public access, 

îf Thorough Jogging and auditing tools 
for rep crting suspiebus activsty. 

if Aseoured version of theOS, such as 
Unix, in which ail known security holos 
are already plugged. 

I f An interface that is easy to use and 
maintain, inctuding an extensible archi¬ 
tecture for patch ing new holes that 
might anse. 
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NewCom brings you together. 


You Ve in New York. Your design team is in Tokyo. 
With remitrkable Digital Simukaneous Voice Data 
modems (DSVD) an ordinary analog phone line is 
ail you necd to colla borate. No expensive ISDN or 
T-I lincs needctl, no quirky, hybrid modems; ifs 
easily configured, Talk and send/rcccîve data at the 
sanie time. Duplex technology makes voices from 
halfway a round die world Sound like thcyVe nexï 
door. And NewCom quality modem design speeds 
your data at rates up to 28,800 Kbps, 


demands of virtuaily ail applications, (rom 
spreadsheets to word processing, from page design 
to multi-media. And at the end af the du y, use 
NewTalk’s remote garning applications for remark- 
ably lifclike game play with compctitors on ail parts 
of the globe, 

NewCom also manufactures superior full duplex 
Speaker phone, Voi cerna il and Data/Fax modems 
for PCs in a configuration chats just right for your 
business car home. 



The NcwTalk 2000 family of DSVD modems 
embedded applications res pond s instantly to 


NEWtOM' 


Your.lift.2.the.info.superhwy. 


NewCom, io-C-p ji subsidiary of Aura Systems, Inc. * 31166 Via Colins», Weillakc Village, CÀ 91362 Tel (818) 597-3200 • tax (818) 597-3210 
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that the intendcd récipient can deencrypt 
securely 

* Data integrity: Ensuringthatinforma* 
non cannot bechanged if ït isintefcepted* 

* Non répudiation: Proof that a known 
en tir y generated a transaction, usually 
performed by digital signatures. 

A Firewall Isn’t Enough 

Gheckingforand plugging securir> r holes 
isone of the final stages of a firewall secu¬ 
rity audit, accordingto Padgett Peterson, 
corporate inforniatïon security engineer 
for Lockheed Martin. From his base of¬ 
fice in Orlando, Peterson mariages over 
1000 WANs, from govemment installa¬ 
tions and varions partner compatîtes to 
the WANs that support the ly0,000 
employées of Lockheed Martin, 

Echoingother security experts, Peter¬ 
son recommends that y ou begin a secu- 
riry audit by escablîshing a compréhen¬ 
sive Network security policy. According 
to a survey donc chïs year hy the Ameri¬ 
can Society for Industrial Security, only 
51 percent of report ing com parti es had 
a written information -Systems security 
policy. Yet, policy isthe mostcrucial part 
ofperfurrniiiga security audit, It should 
défi ne what information, computer 
resources, and corporate assers are most 
sensitive—in short, what needsprotec¬ 
tion and from whom. 

You should set up a policy that Con¬ 
trols employée passwôrds and teaches 
basic ru les of password protection* For 
example, don't niake passwôrds obvi¬ 
ons, don't give ont passwôrds over the 
phone, and don't leave them lying 
aroimd or scribbled on Post-lt notes. 
Michael Oke, a System software and 
security consultant, reports that a 12- 
year-old boy hacked a Southern Cali¬ 
fornia sales firm using just such a fourni 
password. He capïtalized on a bug in 
SYSEDrr and downloaded an entire data- 
base after memorizing a password he saw 
stuck to the réceptionist’s terminal when 
tagging a long on a delivery vvitli an oldcr 
sibling* 

The second step in plugging security 
holes is to take a census of your com- 
pan y ! s électron ic weak points* K no w the 
inhérent security holes in each comput¬ 
ing platform that runs at your company* 
Then, on a node-by-node basis, check 
for hum an programming errors and 
locations where information ma y cross 
paths, such as e-mail and telnet transfer 
points, dîal-in-niodem ports, Web accèss 
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Privatiî 

network 


Hast 


You grau! accès s hy 
fi$f|1ng log-ms to the 
gataway vïa 
application proxies. 


A dual-hotned yateway boosts security with a host 
on bot h the priva te network and to the Internet. 


points, or a Web server that’s set up on 
the intranet* 

Third, consider using a network secu¬ 
rity resting firm or a commercial security 
rool. One such firm is Internet Security 
Systems (Atlanta, GA), ISS devefoped a 
software tool that’s called the Internet 
Scanner to search for network security 
hreaclies. The Internet Scanner goes over 
the network and applies the algorithms 
and techniques a hacker uses to sec if 
there’s a known weak nés s in the firewall 
or an individual host such as Unix* 

The scanner looks for 1.10 known 
security holes on firewalls, routers, Unix, 
Windows, and Windows NT—an y dc- 
vice that is accessible through TCP/ IP. It 
runs on a variety of Unix variants, and 
the cosr varies depending on the work 
load: $795toscan 1() déviées, $3995 for 
100, and $19,995 for 1000* 

Programs such as SATAN (System 
Administra torisTool for A nalyzing Net¬ 
works) also scan Unix-based machines 
for typical entry points* They are avail- 
ahle fur free pff the Internet (search for 
keyword “SATAN") but require a fairly 
technical security audîtor to direct and 
read them* 

The last step in a comprehensive secu¬ 
rity audit is to create a report of known 
weak liesses. It should answerscveral key 
q u es tions, includ ing h ow to seai re a cce ss 
and monitor rhe hidirecuon.il flow of 
data, whom your company should allow 
access rights to, how up ro date are your 
carrent security méchants rm, how inuch 
will the security System cosr, and how 
ni u ch is the data won h in relation to the 
overall ex p ense? 

Peterson recommends performmg 


audits and updaring System security pol¬ 
icy once a year or when a major change 
in corporate structure takes place. 

Due Diligence 

U Ici ma tel y, firewalls are not impénétra¬ 
ble. The gond news is that rhe firewall 
market is stilî maruring* Modem com¬ 
mercial firewalls take security to the next 
level by combining the best éléments of 
past firewall developments and reami ng 
them with encryption, user authentiea- 
rion, digital signatures, and management 
software to fort ber tighten gateway secu¬ 
rity'. The best software-driven de vices are 
fully configurable with comprehensive, 
single-point management and reporting 
capabilities admimstered from a stand- 
alone terminal that talks tothe firewall. 
Firewalls are increasingly usedtobuffer 
corporate intranets not only from rhe 
Internet, but from each or lier. 

After you ins ta II a state-of-the-art fire¬ 
wall, doiTt get complaccm, warns Oke. 
“The main reason firewalls don’t work 
is because people put too mucb depen- 
dence on them* They open holes thaï 
may or may not hâve been rhere before 
they installed the firewall," he says* 

The best firewall woiTr prevent 
breaches caused b y obvions passwôrds, 
passwôrds carelessly given to unaurho- 
rized persons, or insecure dial-in mo¬ 
dems. Remember the Maginot Line. No 
doubtit was impressive, but ail you had 
to do was w a 1 k a ro u n d i t, Hl 


D? baril h Kerr is a freelance writer based in 
northem California who spécialités in Inter¬ 
net commerce and reiated security issues. You 
cdh reachherat dke rn@aol.com. 
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ControlQuality 

New tools and strategies can simplify, 
automate, and generally reduce the stress of 
achieving quality in client/server applications. 
By Edtmmd X. Dejesus 


Design 


Quality Design 


Technologies Design 

Siructured methods 
00 methods 


Business 

practices 

Business procès s 
Reengin eerïng 


Plan and scope 


Défi ne business 



l lie challenges oi writing lugh-quality software for 
client/server applications are bigger—and stranger— 
than for simple one-maehine/one-user You prob- 
I ably hâve multiple hardware platformsandOSes. End 
Lisers will probably work on LAN s and WANs srrung renuously 
togetherall over the planer. Theallegedly “new 1 * application 
probably musc hâve its fingers in existing legacy-software pies, 
Hey, donY quir yet! The general principles that apply tu pro- 
ducing quality code in thesimplest situations arcjust as valuable 
in the client/server arena. You hâve ro ger realistic spécifications 
for what che application will do, You hâve to develop realistic 
plans for the development process that will promote software 
quality. Tcstingand vérification will be sensible, rigorous, and 
ongoing, Thecustomary prayer wouldn't liurt, either, 

Still, the client/server angles can hlindside you. Imagine how 
thecomplex spécifications are going to change a long rhe way— 
especially as the plarform issues influence what is (im)possible. 
Your development teams may be on different continents. How 
are you going ro coord mate ail tins? Arc you going ro find tools 
that deal wïth the resuIring complexity, or are you going to 
Write your own? And die very notion of testing ail this will prob¬ 
ably cause you to wake up screaming at 3:00 ami. 

Take a deep breath. Your first srep will be rhe spécification 
and design of dicnr/servcr applications. The good news is that 
the computing world is final ly awakening to what youVe knôwn 
ail aiong: You canY do everythingasked for on rime and in bud¬ 
get, WeYl show you the realistic alternative and illusrrate how rhe 
design phase slioukl becomean ongoing process in your project. 

More good news: Development tools and middleware can 
smooth over some of the cross-platform cracks. Coordinating 
your far-flung collaborators is not the nightmare you’ve dreaded, 
ci the r. Products that track and route ail the pièces case the srrain 
considerably. Plie hest news may be testers. Testing is now often 
best donc automatically, These robot-like examinera can simu- 
late umpteen-thousand usersslamming away at your application, 
Actual use will seent du II comparcd ro what thèse self-propelled 
nitpickers do. 

Maybe software quality for dienr/server applications doesuY 
drop like che gentle rain front heaven. However, this informa¬ 
tion will keep you front being washed a way in a torrent of com¬ 
plet iry and broken code. 
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User acceptance testîng 



When Good 
Enough Is Best...85 

Learn to match client expectations 
to development realities , 
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Quality Development 



Quality Testing 



Distributed development 

* Marmonne development ami te si 

* Code co ve rage 

* Distributed management tools 



Distributed 

Application 


• Client/server 
development tools 


Server 


Data baie 


* Sopblstieated clients 


■ Bac h-end data bases 
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Developing Quality...93 

A handful of tools and management 
techniques help with distributed development. 


User Citent 
Automated testing can srmulate ... 
. . * a user to exercise thc GUI 




Testing, Testing...97 

Botb shrink-wrapped and custom 
tools can take on yoitr testing diities. 
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MORE DEVELOPERS PROTECT. 




HASP Packs 
More lnto Less. 

Hased on a tull-custom ASiC 
ütilizmg 2500-gate, 1.5-micron E- 
technology, HASP packs lhe most advanced 
protection into lhe smallest key in the world. 


NSTL Study Rates 
HASP No.1! 

A reœnt test croducted by the National Software 
Testing Labs, the worltl's foremost indépendant 
luir, comparai liie flagsliip products of leading 
software protection vendois* The resnlt? 1 lASi' 
ms rated theclearoverall winner- and nutnber 
one in ail the major comparison categories. 




PROTECTS 

MORE. 

Thuse dttys, more and more developers are choosing to protecttheir software against 
piracy. They’re protecting more products, on more platfonns, with better protection 
- and selling more as a resuit. 

And more of these developers are protecting with HASP. Why? Hecause HASP 
offers more security; more reÜability and more features tlian any otherproduct 
on the market. 


NSTL TEST RESULTS, OCTOBER 1995 T 


Suoring Category 

Aladdin 

HASP 

lîalnhow 

Sëntlnel 

SüCLirity 

9.3 

6.3 

Basé of Learning 

9-1 

7.1 

Ease of Ose 

8.3 

7.2 

Versatility/FeaUires 

10 

8.7 

Compalibility 

6.7 

6.5 

Speed of API Calls 

0.9 

1.2 

Final Score 

8*5 

6.5 


'For ifuJJ ccpy of lire SSTL nrfi>ït con&rt jour Ica] HASPdbjnbtntf 


HASP supports the most advanced platfonns, including ail Windows 32/l6-bit 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs. 

To learn more about hnw you can protect better - and sell more - call now to 
order your 1 (ASP Developer’s Kit. 


Grow With Aladdin! 

The fastest gitiwing company in the 
industry, with over 4 million keys sold 
to 20 thousand developers worldMle 
Aladdin is setting the standard for 
software security today. 
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The design for your client!server Systems should be a 
realistic—and ongoing — process. By Edward Your don 

When Cood Enough Is Best 



Budget, schedu le, funétions, and defects ail affect thc 
dcskjïi-mandating an ongoing design process. 


auld it be chat weVe striving 
for too much quality in our 
client/server Systems? À 
récent survey b y thc Standish 
Group reports tirât the typical client/ 
server projecr is 50 percent over budget 
and 50 percent behind schedu le. Things 
rea 11 y ap pear gî o oin y wl te n yo u eonside r 
that weVe been heari ng stadstics like th is 
for over 20 years. Aller a génération of 
tryingto use traditional software engi¬ 
neering prïnciples, the se sad statistics 
point to two possible explan a rions: 
WeVe hopelessly incompétent ntwridng 
lugh-qualiry software, or end users are 
ho p e l essl y d e ma n d i n g - 
The second possibiiity may be ex¬ 
piai ned by business pressures that en¬ 
courage software end users to impose 
more stringent demands on software 
developers—even rhough, deep in thetr 
hearts, end users know that with the 
fî ni te resou rces they Ve providing the 
projecr team, they’ll never be aide ro get 
the fu 11 extentof functionality, schedu le, 
co st, and defect levels the y Vu after. 
Meanwhtle, software developers are srill 
laboring under the detusion that end 
users can hâve it ail, and ifs jusr a marrer 
of finding the idéal too! s and processes 
toaccomplish development miracles* 
How do y ou handle these problems 
when y ou sît down to design a client/ 
server application? If you canV offer end 
users miracles, give theiii a pragmaric 
alternative: good-enough software, Now 
the mantra of Silicon Valley software 
developers, tins concept strikes a prat- 
ticat and realistic compromise a mong the 
éléments that go into our traditional déf¬ 
inition of software quality: zéro defects, 
on-rime schedu les, in-budget costs, and 
end-iiser-requested feat tires* 

Here are some reasons why your next 
cl ient/server application mtghtbe better 
off if ifs jusr good enough. 

Software Quality 

We need to readjust our view of software 
quality* Our traditional définition bas 


becotne elusive in the client/server 
wo ri d, esp cc i al ly n o w that die n t/se r ve r 
includesentities like intranets and Java* 
Software developers hâve typical I y used 
the word quality to describe a bug-free 
System that muets the uscrV require- 
mentsand isdelivered on timeand with- 
in budget* In reaJity, ifs a word thar 
descri bes few actual Systems* As weUI 
see, the ver y définition of qualiry is the 
decfsîvu factor in designmg clierit/server 
sys rem s s u cce ssfully* 

The three main ingrédients for deliv- 
ering this form of quality are p copie, 
technology, and processes. The people 
ingrédient is crucial—and obvions* An 
organisation with tuediocre program- 
iners is not going to créa te high-quality 
Systems, no matter what language they 
write their code in, 

The second ingrédient—te ch no 1- 


ogy— i s wI tere m ost so frwa re d evelo p ers 
concentra te their efforts* Thafs no big 
surprise, consi de ring ifs where client/ 
server Systems achicved their first great 
triumph over mainframe Systems* The 
technology of intelligent workstations 
and GUis provides end users with higher- 
quality Systems than dumb-cer minai, 
character-based mainframes* The tech¬ 
nology of visitai, RAD-oriented (rapid 
application development) environ¬ 
ment*—Visual Basic, Delphi, Power¬ 
Builder, and otliers —helps ns build Sys¬ 
tems faste r than we could in the COBOL 
and mainframe days* 

Alongside these technological im- 
prove meurs, we also cncountcred some 
new problems. For instance, client/ 
serv e r techno 1 ogy ty pi ca II y invol ves open 
Systems, whlch means that developers 
face a heterogëneous mix of hardware 
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When Good Enough Is Best 


plat far ms, OS es, middleware, DBMS 
packages, languages, and protocol s, Ifs 
ail supposed to vvork rogether, but ifs 
usually more complicatcd tlian in the 
days of closed, proprierary enviromnents. 
And when something go es wrong, every 
open-systems vendor points a finger at 
someone else, 

Wiiile the technoiogy problcms may 
be more subtle, they are similar to rlie 
p rt ibl e ms wi rh str u c tu red nie thodol ogi es 
in the last génération, Here’s the para- 
dox: \{the technoiogy really does work., 
ir Icts us achieve the disaster sooner than 
before, 

Thus, the technoiogy of GUls is ulti- 
rnately useless if we don't know what 
“business data” to display, Àlso, the rapîd- 
programming technoiogy of Visual Basic 
does not élimina te the need to figure ont 
what “business problem” the end user is 
tryiug to solve. 

But watt, Isn’t that what rapid proro- 
typing is supposed to do for us? As every 
modem dcveloper knows, one reason 
that languages like Visual Basic hâve been 
so succe$sful is that y ou can develop GUls 
and applications prototypes rapidly— 
andrhen ïterate equally rapidly until rhey 
meetthe user's needs. Used welh this can 
be enormously successfuL Used pooriy, 
ifs like throwing niud againsr a wall and 
hoping that some will stick. The fact 
that a Visual programming krnguage lets 
us throw mud agahist the wall more 
quickly do esn *t necessa r i ly me a n that any 
more of u is going to stick. 

It’s the Process, Stupid 


Quality Design 



Expcct business practices and technologies (which may both 
be changing) to affect the ongoing design process. 


Lu any case, whaf s really going on here is 
the use of technoiogy tu support a pro¬ 
cess. Such processes hâve names like pro- 
totypmg, spiral development, or RÀD. As 
our client/server projects hâve begun to 
scale u p in si ic and eomplexity, wc’ve 
learned that it helps to pay doser atren- 
tion to die détails of the process before 
wesimply lerouradmittedly good Tech¬ 
nology srarr throwing mud against the 
wall. A good example of a clienr/server 
development process is the one recom- 
ruended by consultant Lmi Russell (sec 
the figure “Quality Design" in the arti¬ 
cle “Contro! Quality” on page H 2), 

The i nirial acti vicies of business reengï- 
neering, defîning business events, and 
dûcumeuting the analysis requiremencs 
will likely déterminé the real success of 
the client/server project. Givcn the pres¬ 
sures fou tid in today’s business environ- 


meurs, y ou hâve tocarry outîhese activ- 
ities relatively quickly—but youc/o hâve 
to carry them our. No one can afford to 
spend five years drawing data* fl ow and 
entity-relariousbïp diagrams the way vve 
did tu the 1970s. Von prohably won’ttven 
hâve five months. But it might well be 
won h spending five weeks, and, unless 
ifs a trivial project, ifs usually worth 
spending at Jeast five days on these initial 
acti vides. 

However, we caift perform tins analy¬ 
sis aaiviry only once, as we did with our 
old waterfall life-cycle processes, We 
must be prepared to carry our the annJy- 
sisactiviry (alongwith ail the other acti v* 
ides in the client/server development fig¬ 


ure) repeatedly, for each deliverable “ ver¬ 
sion" of the system. 

Un fo ruinât cl y, rhe structured analy- 
sis/design méthodologies front the 197ûs 
were ofren associa red with sequential, 
waterfall development processes—and 
thus mauy devclopcrs rejected them as 
they embraccd rhe itérative processes 
associated with client/server projects. 
Even without this problem, however, 
there bas been a s te ad y mo veinent 
toward Object-Oriented (OO) méthod¬ 
ologies. Object technoiogy is usually 
more appropriatc for building the GUJs 
that dominât e ni any of today's client/ 
server Systems, Furthermore, objecttcch- 
nology is usually a better foimdatiou 
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ST ATI STI CA (automaikalJy' configures itseîf for Windows ( )> (lona file 
naines, tic] or 34) * A complété data analyste System with thau-samis of on* 
stTttii cuMomi/jbk\ presentiatoo -quaîJ(y graphs fully imegrated with ail proce* 
dures ■ Qïnprehœshï Wïtuious support, OLE (client and senti), DDE, eus* 
uxniruble AuloTaik twilbais. pop-up menus * Multiple dau-, resultv, and graphe 
Windows, with tfata+grapà Mes ■ The Jargtst sdédfQo of statMcs am! graphs m a 
single System; compréhensive implémentations of: Explurutory tcdinlquus with 
adrantvd brushing; miilti-way mfik-s wlth hanners mresentadoti-qualiiy reports); 
nGnparamétrics; distribution flulng; multiple régression; general nonlinear estima- 
lion; strpwtec IngU/prohit; general AXCOVÀfflîÀNGQVA; stqnvise disenmlnmil 
analysis; log'IJneur analysis; confirmait!ry/exploratory factor analysis; dusfiï,analy¬ 
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correspondrnre analysis; surmal analyste; a large sdecdon of rime sériés 
mmleüng/forecasting techniques; structural equmion modeling uiili Monte 
Carlo simulations; and nwch more 1 On-line Electrïtolc Man uni wlÉ corn- 
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State AdvUur etpe^rt System • Workhooks with multipleMw/ottie/j docutnetits 
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ing) ■ Powerfnl SÏAÎÎSÎICA BASIC language (professional development environ¬ 
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ablc, présentation-qualité tables with itssiant 211. 3D, and multiple graphs) or 
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graph>, Ind categorized multiple 2U and 3D graphs, terriary 2D/3N graph>, 
matrix plots, icurts, and unique multivariate (e g-, ^D) graplis ■ Facilitiez DO 
custom-doigQ nevv grapb types and add them permanemly to menus nr toob 
bars ■ On-screen graph customization with aiharcttl drawing tools (e.g. >crolling 
and vililing of complex tibjects in 32\ rrai zoom mode), compound (ntsted) tJl.î: 
documents, Muhijke-Gntph Atdohtyaut Wizard, templates, spécial effect-;, irons, 
page lava lu contrul for slides and p ri mou es; unrnatehçd speed of grapli redraw 
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With aniitnifiun, filüng, smooüung, overiàvtofc speartd planes, projedions, laverai 
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Quick ST ATI STiCÀ (for Windows) ■ A subsel of STATISFIGU corapn. 1 
heiisive seEecdon of hasic statistio and d;e full analyuc attd presenutitm-qiôlity 
graphies npaMUÛei dSTATÎSTIC\ “ Pniv $495, 

STATtSTIC A/QC * Industrial stetishes jdd-an pjetogs (mpres Sl'ATlSHC l 
or Quick STA TfSTICJ for Windows) "The Urgoa élection oC industrial süttelics in 
a single package; quality eontrol cturis (compadhle with reaJ-lime data acquisition 
Systems), proccss capahility analysis, KKK, sampling plans, and an ex trente! y corn- 
prehensive sekrtinn <ïf expérimental di*slgn (1M)E) mctliods ■ Flexible toute lo eus* 
Umdze and automate ah analyste and reports (Ind. ’ tura-keÿ” System options, ajtd 
U>oLs to .uld ciHimi procedures) ■ Price $495. 

STAT I STI CA/Mac (for Macintosh) ■ Price $695 ÎQuick - $395). 

Pomfttic xlih S12 per product; 30 day rooiliy hack guarani ce. 


STATISTICA has received the highest rating in 
EVERY comparative review ofslatisiics software 
in which it was featured, since ils first release. 
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When Good Enough Is Best 


A Typical 00 Use-Case Diagram 


Audit or 


Cuitonwr 



Pdnt 

report 


Audit 


J.uaii 

appffcfltjQn 


liJentify 


Courrier 

Iransactian 


Préparé 

stateilienU 


Clear 

tliecks 



Clerlt 


A use-case diagram portrays rôles (e.g, ( derk) and activités (c.g, f 
loan application) and thc connections betwccn them. 


for reuse (which ts another important 
technology for improving productivity 
and jquality). 

This hst remark deserves cmphasis: 
Technology can support* and uhîniately 
automate, many processes, Thus, \ve 
should look for technology ta support the 
early acti vides of business reengineering 
and analysis. Âniong the excellent prod¬ 
uc rs in tins area are Popkm’s System 
Architect, Platinum Technology'*s Para- 
digm Plus, Interactive Development 
Environ me ms* Software Through Pic* 
turcs, and Cad re/Cayenne’s Team Work 
products. They support both structurée! 
and 00 méthodologies. If you hâve made 
a Wholesale commit ment to object tèch- 
nology, you should also take a look at 
Ratîonal Software*» Rose, Mark V Sys¬ 
tems' ObjectMaker, and Object Interna¬ 
tional \ Togethcr/C + ■+-. 

Regardless of which 00 tool you use, 
one important early stage of analysis is 
the identification of use cases , roughly 
équivalent to rhe business events associ- 
ated wîth structured analysis. Ivar Jacob- 
son întroduced use case in bis first OO 
ho o k (O b je et - Û rient ed Soft i vare Engi¬ 
neering )« Several nierhodologisrs recom- 
mend use case for docvimenting the essen* 
rial details of liow rhe business user in- 
rends to i niera et with the System. 

Several recent 00 books (e.g., Jacob- 
son T s The Object Ad va ut âge and Main- 
stream ( Abjects I >y You rt lu n, W h i re h ead, 
Thomann, Oppcl,nndNevermann) illus- 
trate the use-case approach, and mostof 
the popularüO analysis/design tools sup¬ 
port the diagramming notation (see the 
figure W A Typical 00 Use-Case Diagram” 
above). 

Wouldu’t îtbe nicc if this werë ail we 
needed? A solîd 00 method, with par- 
t i eu I a r e m ph a s i s o mise cases; so ni e good 
analysis/design CASE tools, followed by 
a powerfui visual programming lan- 
guage; and plenry of prototyping to dc- 
l>ver incrémental resultsto rhe impatient 
customer. 

Obviously, this is noc thc case. With 
ail the above procedures* why is it that 
client server projettesarcdevelopingthe 
sa me réputation for schedule delays, bud - 
getoverrum, and tinfulfilled funcrional- 
ity that rcmind us so unfondly of rbe old 
maiufraine days? 

Is tt hcc a u se thc implémentation 
deta i I s —es p ce i a 11 y rh e i n tegrati o n o f h e i - 
erogêneous hardware/software compo- 
nenis—are so difficulté Is itbecausemost 


client /server project teams are skipping 
rhe early stages of analysis and design, and 
plu nging head long in to coding, th us pro- 
viding b ri I liant sol Lirions to the wrong 
problem? 

Or could it be bec au se we need to 
shi ft our a ttention back to the peuple and 
management issues, as is suggested in 
sortie recent textbooks by Grady Bqoch 
(Object Solutions: Managing the Object- 
Oriented Project ) and Adèle Goldberg 
and Kenneth S. Rubin (Sfîjçceeding With 
Object$: Decision Frame Works for Proj¬ 
ect Management)} 

When Good Enough 
Is Good Enough 

AH the above probably play some rôle. 

I ïowever, the larger answer may be that 
our expectations for bug-free software 
devcloped on rime, within budget, and 
with every fearure that end user s hâve 
asked for is urireaîistie. By définition, 
these goals impose four iriterrdated con¬ 
traints on developers, and by attempt* 
iug perfection in one area, de velopers will 
likely create havoc in at least une other 
area. Indeed, because relation shi ps be- 
rween defects, rime, cosr, and features are 
norilinearaml nearly inverse, k'salmost 
impossible for development teams to 


intuitively predict, say, rhe impact of a 
scheduling crunch on cost, defects, and 
features. 

Thar’s why justproduciugan up-front 
spécification for good-enough software 
isn't enough. You and your end use rs musr 
engage in a dynantie réévaluation of the 
spécification, because most development 
projects takc place in what author James 
Bach jusrly calls a a mad world.” On a 
daily basis, the project team may fmd that 
rhe hardware bas changcd, the tool ven- 
dors hâve changed (some bankrupt, 
others brand new), government régula- 
lions hâve changed, rhe economy lias 
changed, and the business risks hâve 
changed. Consequently, the user's re- 
quirements for the System change, and 
the design and implémentation must 
change, too. 

Of course, prototyping Isentircly com¬ 
patible with mad-world, good-enough 
software development. However, many 
development teams—with the Best of 
intentions—s ta rr the i r p r o jects wi t h fi xed 
front-end analysis/design processes, and 
with a builr-in conviction (based on 
décades of tribal folklore) that ail bugs 
are evil and that ail re< purement s are 
double, even within ridiculous schedule 
and budgeteonstraiuts/l'he reality is chat 
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ROSS 


Cross-Platform 
Technology: 
The Best of 
Both Worlds. 


SPARCplug 


Wo^i^sTaTiohv 



Finallst 


ROSS Technology announccs SPARCplug, a high- 
performance workstation thaï fits înto the full bay 
slot of | tower PC. SPARCplug offers bettenjjian- 
SPARCstation" 20 performance, with single or dual 
hyperSPARC processors, up to 256 MB RAM and a 
SBug slot for options like a Tl line, T3 Line, ISDN 
or 100-basc T Ethernet. 

ROSS is a leader in SPARC" multiprocessing 
design and technology, so you know SPARCplug is 
fully compilant with SPARC-based hardware and 
supports ait 10,000-pius SPARC applications. 

Infinité possibilities. VVays to use SPARCplug 
are as varied as your needs. Some of the 
possibilitics include: 

* Intranet and Internet Server: SPARCplug lets you 
combine a stable and robust Unix server with a 
Windows"-based PC client, ali in one unit. Whcn 
combined with Netscape’s FastTrack" 1 or SuitcSpot" 
applications, SPARCplug can bccome the conter of 
your clicnl/server workgroup environment. 
SPARCplug cornes bundled with your choicc of 
SuitcSpot server applications, which can include 
Netscape Enterprise Server,’" Proxy Server’" and 
Mail Server.'” SPARCplug provides a true multi- 
tasking, multi-uscr environment for fast. easy and 
safe access to the net. 

• Engineering Workstation; SPARCplug glves you 
powerful proccssing for engineering projccts while 
also allowing you access to the PC enterprise 
working environment. It saves space and cost. 

Cali ROSS loday at 1-HOO-774-ROSS to fuid 
out more «bout the amazihg SPARCplug! 



The SPARC Solutions Compaq 


5I2-349-310S (Global) • (512) 349-3101 (Fax) 
hüp://mvn'.ross,com 


f 




n i'iÿfi KCJSS 'Itvhnology Inc, Ail righis rescrvctL Ail Sl’Alk (r^Jicmark^ tir tudemarta of <u 

SPARC Intein.iiionaL Inc. hvjxrSPARC is Ikertn.'U exclu >Ky|y U> ROSS TvyhrKHojjîy. Inc. SIVYRcÇultnn 1 1 
K IkenseU eitfkîsk'dy lo Sun Mk'tosysicinh. Inc. iWuCts beating SPARC t rade marks are hasftlupem 
jti .irchliecuire Teveloped bv Suri Mk'rt«pft9nsjnw. Suik'k[vi. 1 asiTnicL Kïttcrprtfcî Server, ftwy 
Server *im! Mjtl Setvet are Ikenseti cxcluMvely to Ndscnpe ùuiimtmiCirtkvn* Company. .Ml oi hcr 
prvKtüa or service liâmes menlbned lie rein are i rade marks pf llidr rysjvclhv cmners. 
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some bugs are bcttcr than others (as sug- 
gested by thc fam i l i ar term sho wstôÿpef ), 
and chat our Systems will go tnto pro¬ 
duction with known bugs tbat thc project 
team bas not been able to élimina te—as 
wdl as latent bugs tirât the project team 
isn’t even aware of, 

À realistie objective tor non trivial 
dient/server projeers in today’s pressa red 
business environment is tliat we will con- 
sciüusly choose which bugs will be in the 
product we sliip. The conséquences of 
this cold-blooded, good-enough ap- 
proach are primarily évident in the lut¬ 
ter stages of coding and testing, but tliey 
hâve strong implications in the earlier 
stages of a project, too. 

Even more important in the early 
stages of a project is the concepto f triage. 
Twcnty years of cost and schedule over- 
runsshould tell us char nurcustomers will 
ask for more titan is reasonable and tliat 
we will nor delivcr hall Ratherthan wait- 
ing until thc day before the deadline tu 
décidé which parts of the System work 
and which donY, y ou sliould add ress t h is 
issue from the very beginntng of the 
project, 

The questions to ask the customer are 
the se: 

♦ Which requiremems are essential 
(i,e., withour thcfn, the System 
canh be used at ail)? 

♦ Which requiremems are important 
(i.e„ withour rhem, the System will 
be difficult or unpleasant to use)? 

♦ Which requi rement s are option al 
(Le., the “bells and whistles" thaï 
would make the System fun and 
inreresting to use, but which aren’t 
essential or even important)? 

If the customer categorically decrces 
that ail requiremems are essential, y ou Ve 
doonied. It’s likely that the project 
team will be lare and over budget, even 
withgood people, good tools, and good 
p ro cesse s. If y ou can accomplish a rario- 
nal triage, however, there's a good 
chance youUl finish thé must-have fea- 
tures and perhaps even some of the 
should-havc features. The could-have 
fearLires may nor even make it into the 
design phase of the project* 

fn roday’s mad world, we aîso hâve to 
reevaluace this triage on a daily basis. Yes- 
terday-s must-have requi renient could 
become irrelevant i four user’s strongest 
competitor suddenly goes bankrupt. 


When Good Enough Js Best 


Also, entirely new requi rem eut s can 
cmerge at any point du ring the liferime 
of the project. Ail tliis means tliat we hâve 
ro focus more and more attention on 
requ iren i en is managent en t , a n act i v i t y 
that cornes before die detailed analysis 
and design moddîng handled hy the tools 
described earlier. 


The tools used for this acrivity are word 
processors, because usées typically de- 
scribe their requiremems in impérative 
Englîsh sentences like “the System mttsi 
do X, Y, and Z. 11 Associated tools su ch as 
RTM (from Marconi Systems), Doors 
(from Zyead), and Requisire Pro (from 
Requîsite) can hdp descrihe the priority, 
cosr, risk, and other attributes of each 
requiremenr. 

As the attributes change dynanvically 
throughout thc project, requiremems 
management tools can hdp ensurc that 
the team remains focuscd on the must- 
have fe a tu res, withour hein g disrracted 
by the could-have feartires thatshniild be 
sacrificed to ddiver something rtiar is 
good enough. 

Acceptable Cotti promise s 

Good-enough software is a corn rove rsial 
concept. In fa et, many traditional soft¬ 
ware engineers reject ir as an apology 
for medîocriry. But realïsdcally, ail forms 
of engineering involve making explicit, 
rarional compromises in a world of fi ni te 
resourccs. The trick is toensure thathoth 
the developer and the customer under- 
srand what those compromises are, and 
that they hoth agréé that the residr of 
these compromises are indeed good 
enough. 

Visual programming languages may 
hdp us write more code more quickly 
rhan ever before. O O analysis/design 


methods and tools may hdp us under- 
stand thc details of the user’s requi re¬ 
ine nts more clearly than before. How¬ 
ever, if we are to adiieve suc ces s in the 
complex world of dient/server Systems, 
we’ll bave to learn to apply triage ro the 
requiremems ar the beginning—and 
throughout the life—of the project. El 
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days ago you had 
important data. 

)days ago you 


had a power spike 


B ad power can 
corrupt ail Lhe files 
on a UNIX System. 

And thafs not ail. Power 
problems can also cause net- 
work and hard drive crashes, 
read/write errors, corruption 
or les s of data, faulty data 
transmissions, System loekups, 
prématuré fai lune ôf compo- 
nents and much more. 

Best Power produeLs are y cuir 
answer. They clean itp diny 
power before it reacbes yotir 


01996. B«i Fcmer, il unit of Cknrzïl Signal. 


equipment, which can reduce 
your computer and netwbrk 
downtime up to 80%.* And 
if you bave a blackout, lhey 
providc backup power lo shut¬ 
down your system correct ly + 

And now, every Best Power 
Single-Phase UPS cornes 
with free software, pro- 
viding power niniiitoring 
and un attend ed shutdow n 
for your eut ire computing 
environment 


Su bail Best Power for your 
power protection answers. 

1 - 800 - 469-4842 

Àsk far opcraiar 292 

e- nuih i n fo bc st powc rc om 
In i emet| h itp;// w w *y, bc stpo we r, com 
24-hour FAX information line ru 
1-800-48^813. 

- A Tivf-JW puwçr qualiry Hady CDodiicJed bÿ 
liru petttt't Madaokl Lfttorattry ihowcd 

Lfiii the fi jnïh« of c a]h fer tarnfurtst tendes 
drcfppd nfUï taittllKlifM nf ■ UPS. 
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RD10HAID 

Throughput Performance 


HM'*îCS 


MID Sforage Siifisysfem 


Features 
* HîgliÀvailabiiity 
True RAID data fntegrity 
Fast throughpuMTmb/sec 
• Upto 25.2GB storage 
* S PAR C/S U N pim box 
form factor 
Easy to use GUI 


When you need your data safe, 
reliable, and ready, the Integrix RD10 
detivers high performance with fow 
cost per Mbyte. 

Thanks to a dedicated 33 MHz RISC 
processor and enhanced RAID lechnafogy, 
combined with dedicated I/O processors for each 
drive and host, the RDIÜjeaches throughput 
speeds in excess of 17Mbytes/sec, For high 
avallability environnants, dual fast/wide SCSI ports 
make your data availabié to two hosts Isrmuflàheousfy 
Five different hardware RAID levels, hot spare disks, 
and hot-swappable drives keep your data safe and secure. 
Data automatically and transparently rebuilds on the spare 
drive eliminatîng downtime and data !oss. Data integrity is 
assured for ail mission-cntical applications. 

The RDI 0 G ra phi cal User Interface éliminâtes the need to 
type obscure commands found buried in the back of a service 
manual. Historical performance software analyzes and fine tunes 
your RAID, Configuration and firmware upgrades can be handJed 
automatically, RD10 status and context-sensitive online help are 
made instantly available. Àll with the click of a mouse butoir 

RDIO RAID Storage Subsystem 

Compatible with Solaris and Windows NT 


(frlMrpm F/W SCSI-2 HDD) Mhytas/scc IQs/sec 

Sequen tia I Rtfad tma x) 1 fi . fs 1307 

SequenNal Write fmax) 17,2 1247 

Random Raad (max) Q.O 620 

Random Write (ma*) 13,0 357 

ROID RAID Subsystem Spécifications 


RAID Levais Supporter! 
pmccssor 
CacliB Memory 
Criminels 

Disks Stpppûrtad 


0, 1,3,5, G, (OUÏ 
33Mhfc 32bi! RISC 
ÛMljyles to | 2 dMbyiùs 
2 host diannels 
6 disk charmais 
3,5", 1 ' high 

S CA'2 or 68 pin connecter 
Fasl/wkto SiriQta Ended SCSI-2 iiileriaca 


1 
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r 
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Integrix 


Corporate Headquarters 

2001 Corporate Conter Drive 
Newbury Park, California 91320 
Tel: 800-300*8288 f 805-376-1000 
Fax: 805-376*1001 
Email: sa!es@întegrix,com 
http: //www. integrix.com 


Asia 

Beijing, P. R,China 
Tel: 8610-253-5305 
Fax: Ë610-253-5306 
Séoul, Korea 
Tel: 822-515-5303 
Fax: 822-515-5302 


www. integrix.com 


® 1996 Integrix. Inc., inî^srut and Uie Inlegn* logo are fegislenïd üad«msirîi 5 and UWS, IG S, SEC, RD. HA, SGX. 
7GX, SVVS and 5SC aro rracîü marks of Inlugri*, Ins AU olher trademarks memianed are tha property of lîieir 
resped^a campâmes. Manufactured in USA. tr.tern.ai.onally supporledf. 
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Distributed âewlopment of distributed applications doesn’t 
bave ta be a distributed nightmare. By Charles D. Kmttson 


DevelopingQuality 


Distributed Development: What Makes It Easy 



Different tools can help simplify the work of building 
each pièce of a distributed application. 


ne of the biggest problems 
in client/server application 
development is the double- 
edged nature of the concept 
^distributed,” On the one hand, the 
applications you develop must work in 
a distribared environment, where col¬ 
laboration takes place without regard 
to national or géographie boundâries. 
On the oïlicr hand, development of the 
applications inay be distributed, with 
teams in far-flung locations workingon 
pièces of the sanie program, 

The fi rst challenge is primarily an engi¬ 
neering issue; the second is a manage¬ 
ment issue. Toge cher, the distributed 
development of distributed software is a 
nightmare when you also hâve to meet 
the go a l of c re a r i ng high-qnal i ty software 
under tight schedules. Fommately, a 
handful of tools and management rech- 
niques ofter hope, 

Cetting There from Here 

A challenge common to ail distributed 
applications is chatsomeone, somewhere 
hasto get information from here to there 
and back, One of themost costly aspects 
of distributed software lias hecn in build¬ 
ing the underlying communication 
mechanisms, Writing directly to TCP/IP 
or Sequenced Packet Exchange (SPX) ïs 
not parricularly pleasant, and slightly 
higher-level solutions like Socketsand 
Transport Level Interface (!!!) are only 
marginally bette r* 

The need foreasy-to-use communica¬ 
tion mechanisms lias inspired middle- 
ware technologies like the Common 
Object Request Broker Architecture 
(CORBA) spécification from the Object 
Management Group (OMG), Tins spéc¬ 
ification lays outa mechanism for com¬ 
munication benveen distributed objects 
using object request brokers (U R Ils) by 
way o fan interface définition hinguage 
(IDL), In this architecture, clients désir- 
ing to access the services of another 
object make requests to au ORB, which 
brokers a connection between the two 


and pennits the client to access die object 
implémentation, Many companies are 
now develop ing middleware products 
that are either based on or are compilant 
with CÜRBA, induding ÏBM’s SOMoh- 
jects Deveïoper Tool kir. 

Similarly, withîn the Windows envi¬ 
ronment, Microsoft 1 s Distributed COM 
(orDCOMj formerly known as Network 
OLE) lets you buîld applications with 
objects tharwork together on distributed 
machines. Objects can communicate 
using DCOM without any object know- 
îng ihe physical location of any other 
l ib j e et. M1 c roso ft e x h i b îts a wait-and - see 
attitude toward CO R B A. 

Microsoft based iis Distributed CGM 
remote procedure call on the Open Soft¬ 
ware FoundatioiTs Distributed Com¬ 
puting Environment (OSFs DCE), This 
potencially means that, sometime in the 
future, distributed objects in Windows 
applications will be able to communicate 


with non-Microsoft operating Systems. 

Middleware products can make it cas¬ 
ier for objects to communicate in situa¬ 
tions where nothing better exists. Luck- 
ily for developers of distributed 
ap p I i cat i ons, som c tl li ng be rt e r does ex i st 
in the form of distributed databases. 
Development environmems for client/ 
server databasc applications can help you 
build sophisticated clients to access tlie 
services provided by back-end databasc 
products such as Gupta^s SQLBase and 
Micro soft 1 s SQL Server. Thèse tools 
embed middleware capabilities within 
higher-level fonctions, so you don’t bave 
ro worry about the gritty details of get- 
ring packets from here to there. Lead- 
ing development packages indudç Bor¬ 
land IntemationaPsDclphi Client/Server 
Suite 2.0; Microsoft 1 s Visual Basic Enter¬ 
prise Edition 4.0; Gupta's SQLWindows 
5.0; and Power soft's PowerBuilder 
E n ter p r ise for Wi n A o ws. continuai 
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4;05t*rtiag throad Gx3a 
i^OABW: Array bomids wrlto %n GStockApp: :CStocS£App(void) {1 occurroncs 
Writing I byte to QxtinH 6*56 [1 byta ot OxQQMSüSB illégal) 

MdraaB QxGQHBaSB iü 1 byte paet the nnd of a HeapAiloc 1 rî hlocV: *t 
6 Error location 

â CStockApp: :CStoclcApp(voi41+0x171 [Stock .cpp : 160 ip»GxüQ4üdcf d] 
i^TickarStort * n_Tick*r: 

| flolae 

nJTicker * (char + }HeapM loctOetProcesaliMp ( ). 0, TÏCKER_ 
1 + Kulicker ITlCKER^SIIEï - 0; 

iondif 
! ) 

I H 

ï. SH1Ï0 [C++ ctor^dtcr) +0*26 [Stock .cpp ; 167 ip-OxODiOdo II J 
SE 101 [C* + etoivdtor) +0x21 [stockvc4 .oxe ip-ÛxGCHCd'dM} 

: ï _inittünn+0ïfl2 [crtOdat .e;5M ip-0xl024t«7ûb J 

W. WinMainCirrStartup+0x374 (crtexo.c:274 ip-üacGCl4 11224] 

H-: _x_MûdüloStortüp*0xlf 7 [pureKT.c: 784 ip-Qï3f 0039bb] 
t Allocation location 

it JjlMR: ÜBiftitiôlizfrd awory mad in a»tPrivatsProru*StrxiigA (4 occur 
t X-UHR: Uninitialîzad ssâmory read m SetRactEj&pty {1 occurrence 1 
è<|)UHJî : Uninitiaiized nas&ory read m SetDIEUts {2 occurrences) 


Pure Software 1 * Purîfy includes error cheeking, filtcr analysis, 
memory-leak détection, and multiple application testing. 


To pick the righr roui for your applb 
carions, make sure the productyouVe 
considering supports ail rhe database 
engines used throughout your organiza- 
tion (somc environmems, su ch as Bor- 
landes Delphi Client/Server Suite 2 JJ 
and Microsoft Visual Basic Enterprise 
Edition 4.0, can accès* up rodghr differ¬ 
ent database engines). Also look for 
strong SQL support. Products rhar otfer 
this include Delphi, Visual Basic, and 
SQLWindows 5.0. For data base adminis¬ 
tration, rhe best tools, like Delphi, 1er you 
admimster front wirhin the tooL The 
v i su al ize r s i n Gupta’s SQ L Wi ndo ws e s p e- 
cially stand ont. Final h; data integrity can 
make ur break your application. Because 
of this, development tools should offer 
programmatic accès* tu rcferential 
integrity, as Visual Basic does. 

Juggiing Developers 

Development tools aid you in building 
distributed software, but chey aren’t the 
complète answer for hîgh-quality appli¬ 
cations. One axiom uf dîent/server devel¬ 
opment holds rhar quality must be paid 
attention ro early in the software life 
cycle, and programmera must be cio sel y 
Liivolved in quality assurance du ring ail 
phases of development, That souiuls 
grear on paper, but ir nuis counrer ro the 
tradicional waterfall model of software 
development that places software testing 
near the end of the proeess. 

Çompounding this problem is the 
facr that many companies srill live with a 
wall (and some hostility) between the 
development and testing organizarions. 
Development builds productunril they 
décidé ir's donc, and they toss it over rhe 
wall ro rhe QA de parement. The testing 
team stands at the end of the assembly line 
with a pièce ofehalk, scraw r ling a big W X" 
on prqdücts doomed forreworkingand 
rhrowing them back over the wall. 

Add distributed development to rhe 
mixand the goal of quality software writ- 
ten on rime seems impossible. Tohandle 
the ïncreased complexity of distributed 
p roduct s, lI e velo p ment and test e ngi n e e rs 
must live in grearer hanuony and inter- 
act earlier in tbe development proeess. 
And whar do you do when the develop¬ 
ment department secs quality assurance 
as the testing dcpartment's job? Or when 
developers are expecred to do unit test- 
iug but don*t know how to starr? 

The best vvay ro make the development 
and testing teams harmonize is ro make 


System dcfectinformation available to ail 
members of the team. Distributed bug- 
tracking Systems allow test engineers to 
commuuicate with development etigi- 
ne ers regard less of physical location. 
Tracking Systems include CA-Endevor/ 
W5X from Computer Associates; Case- 
Ware from Continu us Software; and 
Cohésion Team/S F F from Digital Equip- 
ment. Thcse Systems can automatically 
pass wtïtk among members of a devel¬ 
opment group, regard less of where they 
may be. You can augment these Systems 
by combining the bug-tracking syscem 
with an automated testing faciliry (sec 
‘‘Testing, Testing,” page 97), Tins way, 
tests can automatically run while an eugi- 
neer is gone for rhe night, and bug reports 
can be vvaiting in the mûrning. 

So how do you get development engi- 
neers and QA experts ro couvert ro new 
polïcies and technologies? The must com- 
rnon approach—to mandate change 
and then live with armed rébellion unril 
the must hostile individuals either go 
a way or stop whining—is probably not 
the best. A moreTrojan Horse approach 
works toi the psyché of the develop¬ 
ment engineer. You take a product like 
Pure Software^ Pur if y, which runs in 
the hackground and automatically 
reports problems, You can get develop¬ 
ment engineers to buy into hackground 
testing by emphasizing one of its impor¬ 
tant henefits: Because testing tells devel- 
opers about problems b e fore rhe QA staff 


uncovers rliem, developers are saved the 
embarrassaient of having bugs entered 
into the tracking System where rhe y will 
be visible to management. The engineer 
is now doing unir testing, albeir not in a 
strucrured way. 

An ot h et example is codé cove rage 
tools, such as QC/ C o v e rage (C e n te r L i n e 
S o fr w arc) and Pu rc C o v e ru ge (Pure Su 11 - 
ware). Code cove rage—keeping track of 
how much code actually was tested dur- 
ing a test—is often viewed as a QA fonc¬ 
tion, since r bat department is tbe one pre- 
occupied with how much of the code 
their System tests are touching. But vvhy 
shoitldnT development engineers use 
these tools whenever they takc the prod¬ 
uct for a spin? ShouklnY they also hâve a 
due about how much cove rage they are 
getdngbefore itenters formai System test¬ 
ing? Despi te the distributed nature of the 
development, suc!i tools helpetisure soft¬ 
ware quality du ring the development 
proeess, wîthout wbat often seems like 
the intrusion of formai testing. 

Unwanted Blasts 
from the Past 

Legaey code is a not hcr nasty problem 
developers face. Imagine this; YouVejust 
been handed 50,000 linesofcode you've 
never seen before, and you need to find 
and flv a single bug. You probably spend 
two Fn J J weeks just tracking your way 
throngh the code, change one line, 
recompile, and the bug go es a vvay. You 
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Today, • i a • 

million 

of people wiIL expérience 
their worst niqhtmare. 



They will [ose présentations and 
reports to a computer crash! 


They will blâme their 
software or hardware 
when a power problem 
is really responsible. 

Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor¬ 
ruption or loss of data, faulty 
data transmissions, System 
I oc ku ps, premai u rc failu re o f 
components and inuch more. 


Best Power produe is are your 
answen They vivait up dirty 
power , whîeh can reduce your 
computer problems iy up to 
HQ%* They also provide 
backup power to shutdown 
grâce lu lly in a blackout. 

Atid imïw, ail Best Power 
Singte-Plm&e UPSs corne 
vvitti fret software, provid- 
ing power nionitoring and 
automatic imattended sluil- 
1 1 o w n f't >r y ou r sy.s t em, 


Don h lake unnecessary risks. 
Call Best Power for your 
power protection answers. 

1 - 800 - 469-4842 

Ask for ûperator 293 

e-mail : i n 1 b @ be st power.ço m 
l n te rnt :u îiltp://w w w.bes tpo wc rcom 
24-ho u r FAX information line at 

mum-mx 


* A Hiÿ-jw [htwïT 14 ual. 1 i> MuJy mdurt Hl b) 
|k'l Püwff'i N.irinii.il ] jkbnramty J 

tfiji itif hiutiSvr ïhf citlli S-.ir mnpiïlcr wjvke 
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(Indudcs Frea Software} 
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©1996, Power, a unit of General Signal 
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hope. You also hope that y ou havcnT 
introducüd sonie other bug by failing to 
underscand dependències Lu rhc code that 
wereiYt visible using grepi And ho\V does 
your effort affect the other far- fl un g 
members of the development team? 

Discover, from Software Emancipa¬ 
tion Technology, isone tool that provides 
developers with a view of code depen- 
dencies and allows for sharing informa¬ 
tion ainoiig members of a distributed 
team. One of the first things engineers 
often do when faccd with legacy code is 
build apicture that can Help them under- 


stand wbère to hum for a bug. Àutomat- 
cd toolscan build these picturesand share 
the knowledge with distant teammates. 

Fighting Fire with Fire 

When technology grows in complexity, 
the source of quality l ies in the sanie tech¬ 
nology. If distribution is your problem, 
distribution can also be your solution. As 
project management tools grow in com¬ 
plexity, their fanerions will evolve and 
i nterconnect. B ug t ra ck i ng and code c o v - 
erage testing will unité to form distrib- 
uted development Tools. One of the most 
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visible waves involves the use of distrilv 
uted objects as building blocks for dis- 
trihuted Systems. 

Perhaps the best example of this isalso 
the world 1 s most distributed System, Soft¬ 
ware Emancipation plans to allow Dis¬ 
cover to provide its wealth of informa¬ 
tion by vvay of Hypertext Markup 
Language (HTML), so tliar distributed 
teams can browse source code and other 
information ou the Web. Again, this is 
using a distributed System (the Web) to 
support distributed development* 

Others take this idea a step further and 
suggest that we should look at using the 
already distributed Web to replace tra- 
ditional formsof distributed dient/serv- 
er applications. And why noc? With Corn- 
mon Gateway Interface (CGQ, we can 
input information via a Web page, and 
with Java applets, portions of a dïsrrib- 
uted application can download to a client 
worlcstation and exécuté* Netscape Nav¬ 
igator as a universal client front end? 
St ranger things bave happened. But we 
can be sure that development teams are 
going to keep spreading ont, and appli¬ 
cations are spreading ont with them. 
Whecher you Te a developer or a coordi- 
nator, make sure youVe got the right 
too 1 s be f o re y ou Te sp r e ad to o t h i n. □ 

Charles D. Knutson is president of Corn Soft 
Consulting in Corvallis t Oregon. In a prêtions 
îife he was a System lest manager for Novell 
NetWare Client Products. You can contact htm 

at cknuts on@csconsuU.cOfn. 
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Access 



to the 
World of I 
Smartcards 


ln an increasingiy wired world, thousands 
of profitable smartcard applications are just 
vvaiting io be developed, in a wide vahety of 
fîelds - banking, securiiy telecom, éducation, 
healtlicane and more. 

To seize this opportmüty and creaîe successful 
smartcard applications, ail you need is ASE J - 

The ÂladfUn Smartcnrd Environment* 

ASE is an inlegrated, PC-based development 
environment that gives developeis an efficient, 
flexible and secuæ tool for makrng the most of 
this exciting new technology. 

The quickest, easiest, and most effective 
introduction to the world of smartcards is 
lhe ASEDeveloper k s Kit. Bach Kit is a 
comprehensive package oontaining everything 
you need to get xquaimed with ÀSE. 





IbeASB Dei eiopers A// imituies tWDnre. a 
versatile smarlami drive; ASE Soft interfaces 
ami utilities; and varions lypes ùJPSEûirds, 


To gain access to the world of 
smartcards - order your iow-cost 
ASE Developer's Kit today! 
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Shrink-urrapped and custom tools ease the testing of client/server 
applications. B)' Stephen R. Ouinn and Muralidhar Sitaram 

Testing, Testing 


Automated Testing to Stress a Server 

□ 



The simplest ease of client/server: a two-tiered architecture, This 
îs easy to test using shrink-wrapped automated test tools. 


o youVe already donc the 
simple parts: designing your 
client/ se rv er ap pi i cation and 
writïng rhe code, Now iris 
rime to seehow well it works rnider real* 
world conditions. You need to run load 
tests that place large demandson the Sys¬ 
tem. And you don’t want to be the une 
pounding the keyboard fur 100 hours 
straight. The answer: automated testing. 
By meehanically varyingthe load on your 
System, automated testing eau provide 
you with the information y on need, 

Ünformnately, as you move front a 
two-tiered to a multitiered architec¬ 
ture, the level of skill required to crente 
the automated testsincr cases as the inter- 
action betweeti layers becornes more 
complicated, But you can takeadvantage 
of automated testing in your multitiered 
architecture* This article présents some 
tricksaudtïpsthatwill helpyouget start- 
ed with a ut o m ated testing. 

Your testing should provide you with 
demi le d—and calmmg—informatipn on 
re 1 i a b i I i ty ( Wi II your sys te m 1 oc k □ p w i t h 
incr eased load?), scalability (WÎÜ access 
rime dégradé with increased load?),and 
design flaws (Can the System architec¬ 
ture liandle the level and complexity of 
use?). This last point is important: the 
p robl e m with many die n t/serve r sy st e ni s 
is, indeed, their architecture. Load test¬ 
ing helps isolate architectural prob¬ 
lème To achieve the desirtd resu 1rs, you 
a re, o f co u rse, bette r off op t ï m i zi ng y o u r 
systèmes architecture up front and not as 
an afterthought, To optimise your de¬ 
sign, you should do the following. 

♦ Minimize the amoimt of net- 
work traffic. One way to do this is to 
encapsulate the SQL or use remote 
procedure calls (RPCs) instead of 
sending raw SQL across the network. 

♦ Insu lace the whole System from 
errant or failed processes. One faîled 
client should not iock up others. 

♦ Reduce rhe contention for re- 
sources. For example, in a daubase 


dient/server System, reduce rhe 
length of transactions to avait! data- 
base- resource contentions, 

Gettïng Testy 

By this point, you should hâve the bug 
population mostly quelled atidbe ready 
to take on the more systeimvideand per- 
formancc-associatcd aspects of the appli¬ 
cation, To créa te an automated test in a 
dient/server environment, you need 
bot h a test harness (which provides the 
infrastructure in which the tests run) and 
one or more test scripts, 

À test harness schedulcs a test to run 
ata spécifie rime, fora spécifie rime inter- 
val, on a spécifie machine on a network, 
À commercial !y a variable test harness 
typtcally also indudesan integrated test- 
development envi rompent, A test har¬ 
ness coUects information at run time, 
including details on failures, perfor¬ 
mance statisrics, and network status. 

In general, there are four way s to cre- 
ate a test. You can record rhe actions of 
real mers on your GUI front end and chen 
replay those actions later. Simibrly, you 


might capture the post-GUI application 
outpui directly and play that hack later. 
(For example, to test a Web server, you 
might capture the HTTP rcquests from 
the client to the server and then replay 
them.) You can programmatieaUy gen- 
erate one or more test scripts (e.g., scripts 
that capture the low-level graphitai sub- 
system protocol i nstead of recording user 
actions that screen résolutions and fonts 
can affect). Finally, you can writea white- 
box test (explaincd below) that talks to 
your systenris API directly and mimics 
user actions. 

Thus, tests that you creatc and run in 
the test harness typîcally perform sever- 
al tasks. They might drive a GUI front end 
to si inulate die actions of a I i ve user. T'Iiey 
might also internet directly with a serv¬ 
er by circumveming the GUI front end: 
This is called a whtte-box test , In addi¬ 
tion, they might exécuté the protocol 
between the client and the server {e.g., 
SQL and HTTP rcquests). 

Most tests must fit your spécifie appli¬ 
cation ; the refore, you caimot buy shrink- 
wrapped tests from a vendor* But there 
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are rouis a variable thar simplify the pro- 
cess of creating your own tests. 

Automated client/server harness- 
and-cest solutions fa 11 into four cate¬ 
gories, dependmgon whether each parc 
isshrink-wrappêd or custom-developed. 
Custom test-an d-h a mess combinations 
are the most flexible, but narurally they 
require i lie most work on your part, If the 
combination seems suited to your par¬ 
ti eu I a r ap pl i cario ns, si i r i nk-wra p p ed tests 
and harnesses min imize your effort. Or li¬ 
er wise, o distant test with a shrink- 
wrapped harness provides flexibility and 
control withour much effort on your part. 
Pairîng a shrink-wrapped test with a ais- 
tom harness is the Icast désirable option. 

To déterminé the type of solution that 
you should use to load-rest your appli¬ 
cation, y ou should consi der sevcral fac¬ 
tors. First, déterminé tlie expected mim- 
ber of usera. Second, consider the type of 
information clients and servers will ex¬ 
change. It might be simple, stade infor¬ 
mation, like HTTP; coin pl ex informa¬ 
tion, Hke SQL; or sonie higher-leve! 
protocol, like RTC Finally, déterminé the 
number and complexity of tiers in a mul- 
titiered architecture. 

Shrînk-Wrapped Tests 
and Harnesses 

Gur expérience indieates that ifs more 
cosr- and rime-effective to use a shrink- 
wrapped harness. If youTetesringa mul- 
tiriered product where you need to sim- 
ulate ntany users, we recommend using 
a custom white-box test. A two-tiered Sys¬ 
tem with a smali number of users using 
a standard protocol, su ch as HTTP or SQL, 
tests best with a shrink-wrapped test bar¬ 
il ess and t es r-d e vel o p me n t e n vi rt >n m en r, 

New technologies are emerging from 
vendors of automated test tools. For 
examplc, in the high-end client/scrver 
tools market, Pure Software "s P tire Per¬ 
forai i x Script-and-Ci( > technology allows 
you to capture the interaction between 
your application and the input de vice, 
such as a charactcr terminal, an X Win- 
dow System terminal, or a PC. Tins is a 
variant of record/playback technology, 
which captures the low-levd su b System 
protocol. PurePerformix can alsocapture 
SQL rraf fit between your client and data- 
base server. The cnptured SQL traf fie gocs 
into scripts Inter. PurePerformix can ar¬ 
range a mix of scripts to run from one 
central driver machine. 

Clic n t/se r ver applications ca n m a n a ge 


Testing, Testing 


a complcx information life cycle, vvliere 
data is enrered, processed, and deliv- 
ered throughout the corporatc enter- 
p r i se. S o ftb r i dge 1 s Au toma t e d Test Fa cil 
ity (ATF) addresses the demands of the 
mulritiered, multiapplication architec¬ 
ture. You can run ATF from a single con- 
trol machine to foliow the life cycle of a 
data record. M the process fa ils, ATF stops 
the failed test and S ta rts the lie xt test. ATF 
supports botli record/playback and pro¬ 
grammant' test development. 

M e rcu r y \s Lo ad Run ner w o rks i n one 
of two modes. In GUI Virtual User mode, 
LoadRunner Works with M e rcu ry’ s auto¬ 
mated test tool, Win Run lier, to provide 
a way for you to run WinlUmner tests in 
a distributed fashion on multiple PC cli¬ 
ents througli the client GUI front cruk 
Mercury supports both recording and 
playback of user actions, oflow-level pro- 
tocols, and of programniatîcally de vel- 
oped test-script technology. 

lu LoadRmmerV DH Virtual User 
mode, the tests run white-hox tests or pre- 
recorded script files (e,g., SQL or H TJT). 
You can generate que ri es and updates 
to your server over the nerwork without 
goiug through your client OUI front 
end. The advamage of white-hox testing 
is that you can run multiple virtual users 
on caeh machine. (Mercury daims you 
can bave multiple GUI virtual users, hui 
you mightrun into problems with mem- 
ory constraints and serup issues.) 

On nenvorked Unix machines, Load- 
Runner can generate multiple virtual 
database users thaesend SQL (or other 
types of traffic) directly to the server. 
Using multiple virtual database users, 
you can si mu lare hundreds or (in theory) 
thousands of users with the right hard¬ 
ware. Mercury also provides tools to col- 
lect SQL trom your client for subséquent 
use in DU Virtual User tests. Tins tech¬ 
nology can doeither white-hox testing or 
recording and playback of SQL. 

ScgtieS o fit w are 1 s Quai it y Wt >rks prod - 
ucts also sim l date multiple virtual users. 
Q A Pa rtner : D i srrib u te d al h >w s y ou ro nm 
scripts on multiple client GUI front ends 
simultaneously (with rhe added ben e fit 
that clients can be on different platfurms). 
QA DU Fesrer can send SQL directly to a 
database server, thereby circumventing 
your client front end. 

SQA's LoadTest Works in conjunction 
with the company f s Robot automated 
test tool. You drive the PC client front end 
with Robot scripts rhat LoadTest distrib- 


Harness-and-Test Solutions 


FU<ible; prûviiiÊs 
the m a ri m trot 
PJ , wtth Uie kasl 

ShniA hia^ed amoiml of effflt 

hantess 


Custom test 

More fieuble; 
gff art-intensive; 

Custom tiamess WÂ contro ^ 


Shnnk-wapptd 
ha mess 

SliiM wapped 

test 


Le ss effort; 
less fleïjbfe. 


Custom harness 

Effort-inieittiVe; 
net much value, 

Shiink-Hprapped 

test 


Multiticred architectures often 
require white-hox tests for the 
middlewore layers. 


tires to machines over the nerwork. The 
Robot scripts load your server with que ri es 
and updates. Your limîtis the number of 
PCs thar are avai labié or that you Te will- 
ing to set upand use for testing. (With this 
System, the number of PCs limits tbe num¬ 
ber of virtual users.) LoadTest rherefore 
supports the recording and playback of 
user interaction in a d istributed situation. 

Using PurePerformix, QA DBTesrer, or 
LoadRuunerV DU Virtual User teclmol- 
ogy, you can simulatc large numbers of 
users to verify the scahbilïty of your cli¬ 
ent/server architecture. You can also do 
rhis with Mercury ImeracriveLs CRU Vir¬ 
tual User technology or SQA’s LoadTest 
technology (using one virtual user per PC 
in the distributed test). 

Both distributed GUI testing and cîis- 
t ributed m u 1 1 i process virtual-user testing 
capture detailcd information for lacer 
analysis. In some cases, you can Write rhe 
script with flirterions that provide timmg 
information. Of course, your test harness 
tells you when a spécifie test fa il s. 

The disadvantage of simularing multi¬ 
ple users on a single machine is that y ou Ve 
notgenerating real network-traffic con¬ 
ditions. But ir’s casier to simula te a large 
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blackout eats 

network for U 


Every Best Power 
Single-Phase UPS 
cornes with free 
unattended-shütdown 
and monitoring software. 

Whai happe ns if you’re away 
from the office when an out- 
âge hits, even with a UPS? 

Best Power un attend ed- 
shutdown software is the 
answer. tu a power emer- 
geney, il eau page or 


e-mail y ou, noiify users of 
impending shutdown, close 
your system properly and 
allow remote monitoring. 

Plus, it\s ctimpletely frec. 
Many UPS niakers will tell 
you theirsoftware’s frec 
and just raise their priées. 
But Best Power b un dits free 
software on CD-ROM with 
every Single-Phase UPS, or 
y ou can download it from 
the Internet» 


So do&lt pay more, Get more. 
Call Best Power for vour 
power protection a ns w ers, 

1 - 800 - 469-4842 

Ask for ope rai or 294 

e- mail : i nfa bestpower. et > m 
Internet : ht ip: //www. bcsl poweixt>m 
24-hûur l’AX information line al 
800-487-6813. 
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number of users, You ean generate real 
network-traffic conditions b y running 
une Virtual user per PC rhrough tneclient 
front end. Bot rhis process is foo labor- 
inrensiveand expensive—you need mftre 
than 1000 machines. 

There are orher pitfalls when simulât- 
ing multiple users on a single machine, 
Primarily, you’re running a small number 
of PCs and predicting the performance 
dégradation from the results of the sim¬ 
ulation. lï the dégradation is predictable, 
youYe fine. But if performance dégradés, 
your test donc wîtli 20 machines wi 11 not 
reveal the se ri ou s dégradation thatoccurs 
with 2 ï machines. 

We recoin mend lis ing multiprocessed 
vittual users and GUI virtual usersto ver- 
ify scalabiliry. The only alternative is to 
work with an outside testing lab to per- 
form massive sîftgle-user-per-PC testsj 
this is an expensive proposition, but it 
mighr be the only way in certain cases, 

Custom Tests and Harnesses 



SQA's LoartTest prnclucl includcs gootl graphies capabilities that 
givc you a visual représentation of your results. 


A number of situations mandate a custom 
rather than a shrmk-wrapped solution. 


Where flexibility and control are para- 
mount, you 11 wam to at least consider 


writingthe tests yourself. 5uch situations 
indtide an application thafs ont of the 
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A SAMPLE TEST 

* The vuscf run iimeiiun h callcd m Ucü rhe Viwtx reçoives x rtm cumimnci 
V 

jnï LRJFUNC 
vu«r_ruïi(LR PA RAM p) 

{ 

//Test dm initial \trnm ■■■ 
for {im i - i ; i * - gitc rations; i+ + ) { 
lr_cïutpul_nitrss-ziiît:(“RunnïnB itcration $1 kP\ i); 

//Ôtltcr te m,** 

/ Rendez vous beforedoingSelect and Propage te test 
J r_rerufc zycj u\{ M S dea And Propagit c " ) ; 
lr_surt jr j n^içfiütîpSelqciA n d E s rt i pJga le”) ; 

H Select record 

if ( 1DGOjSdectRecord{rçcp}) { 

// SeleÉïkm failetb togmes^agè and end transaction as faillite 
lr_mur_message(' 4 Uecnrd COÜÎd tint be sdccted in calEDrowser”); 
ir end j ramac i \ im{" Se] ect A nt l Pn »paga fç", L. KJ A IL) ; 

Wîsel 

1 Sélection snçccedcd. Propagate Juin «léchons, 
jf(fDfO J’rup .îgitejo î n(tup)j 

// Propagation foiltd. Hnd transaction as faillite. 

Ir_cn d j m traction^ Sel c erAnJ Prqjl 4ga te’ 1 , LR J A IL); 

//Select and Propagée icsisuccmlctl, End transaction aspect ^ 

I r en d j ra | sacîion{ H Sele ctAi ui Pro Sa ga t c\ I, R PA SS ) ; 

} 

//Other resis... 

} 

retum 0; /* Test pas-sed V 

} 

rwmjEcnomiV 


mainstream, platform combinations thaï 
exceed the abiliticsof tbc shrink-wrappcd 
mois, and performance characterisrics 
that are spécial cases. The downside is 
that it requîres more effort ro develop and 
ver if y thèse tests. 

You can vvrire custom test solutions 
complerely in-house t and toolsare avail- 
able to Help y ou do just that* For exam¬ 
ple» Database Acccssory (DA), from In- 
regrated Computer Solutions, takes you 
through the whole client/server appl ica- 
tions development process* The tests 
deliver keystrokes to the GUI using a 
scripting language cal lcd Tool Command 
Language (TCL, pronounced ‘Yickle”)* 
Thèse scripts drive the application and 
hence simulate user înpur. TCL can query 
the database îndependently and match 
rite internai State of the application with 
the results of the independent database 
query. 

This vérification method offers error 
checkingthar rnight beappropriate inany 
nu ni ber of custom automated test scé¬ 
narios. You can use DA*s method with 
rriôstof the shrink-wrapped automated 


P O W I R K 11 11 Y M O T O R O I. A ! 



Today students and business peuple alike natl the power ro exccd expectations in onder to suœeed in Bfc. And the Apple Power Macintosh™ 7600 
gives dm a foundadon for mnovafire solutions. With the power to upgrade ro faster processors, the Motorola PowerPC 604 REC micmpmœssor 
can ea$Üy accomtxke ptnwhungry multimedia applications. WA features üke built-in video inpvu capabflity,high-resolution graphies and CD-quality stéréo Sound, 
the Power Mac 7600 jump sia rts the imagination* Frorn multimedia computers to auromotive sensots, Motorola powers innovant solutions that enable yom success* 


Visii us at http://uAMV.motorob-powered.coin/ or cal 1- 300*521-6274 (Ref. #796). 
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test solutions, but typically y ou ger ail 
your feedback through the client GUI 
front end. 

Blood, Sweat, and Tiers 

Anorher reason ro go the custom-test 
route is if the communication mechanism 
b e t wee n y ou r d i en t and se rver 11 se s r ec h - 
nology thatshririk-wrapped tools emmot 
e f t e et i v el v câp r u re. Y li e n, writ i n g w h i te - 
box tests may be the only way to go (oth- 
er than using GUl-automated scripts). 
Qur company, Quinçus, uses au RPC pru- 
tocol between each tier in the coin pu- 
ny’smulririered architecture. But slirink- 
wrapped tools cantiot capture RPC s, so 
we decided to Write our own white-box 
tests instead. 

üneadvantage trf vvhite-box testing in 
a multitiered architecture is thatyou can 
use the API s between each ticr tu test their 
interaction. To but Id white-box tests for 
Quintus’s customer-tnformation man¬ 
agement applications suite, wè took ad- 
vantage of internai APIs while using Load- 
Ru miner’s harness eapabüities. 

Qu in tus teste d the interaction not only 


between tlie white-box client and the in¬ 
ter media te servers but also between those 
servers and the database. This eiisured 
that each tier was tested independendy 
from the other tiers and was healthy. The 
white-box tests also simulated the same 
nenvork traffic between the servers and 
the real clients. 

The text box 4 A Sample Test” on page 
1 ü 1 shows a code snippet of a white-box 
test written against Quintus*s APIs. This 
snippet shows the use of the LuadRunner 
fonctions t bar captnred transaction infor¬ 
mation and sent messages to a central 
co n t roi 1er. The white-box tests were 
désignai to perform typical operations 
that a user mighr perform ou the key- 
board: creating a nevv record, updating 
an existing record, and deletinga record. 

Quintus also wrote a number of tests 
that simulated the client/server interac¬ 
tion process, su ch as connecting and dis¬ 
connecting from rhe database and ini- 
tializing the client subsystem. Simple 
scripts repeatéd the tests a specîfied num- 
ber of rimes; Other tests exercise d each 
API cail independendy, allowing testers 


tbgauge their behavior under stress. 

When conftguring database servers 
and nerworks, it was necessary to en sure 
that tlie database servers could handle 
several hundred connections. This iu- 
volved conftguring the database server 
machine with enough memory, st orage, 
and shared memory 

Don’t Be a Crash-Test 
Dummy 

'Phe use of automated test tools can save 
rime and effort, but only if you 1er the ni. 
When using automated test tools in rhe 
software development process, take the 
pat h of Icast résistance. For example, 
don’t waste resources tryingto make your 
test tool “see” customControls in the rar- 
get applicanon’s GUI Ifeontrol typemap- 
pings (e.g,, mapping a custom but ton to 
the type button) don’t fix the proh le m, 
you can create automated test scripts that 
don’t use the errant control. 

Another way to maximize your engi¬ 
neering resources is ro start small in citent/ 
server automated testing. Start a pilot 
program with modest expectations and 
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plans. As yoü ganter some success in your 
auiomated testing, wideri the scope and 
depth of the testing. 

Whcn rutining your tests, y ou need 
information about what the application 
is doing wlii 1 e the tests are rutming. Om- 
sidcr how best to monitor the progress of 
your automatcd tests in real rime, usiug 
information such as database and inter¬ 
médiare server lûg files; user connections; 
record, page, and table locks; and log files 
generated by the actual tests. 

Idéal h; you should install a network 
sniffer to monitor the tlow of packets on 
the network to idendfy an y bottlenecks. 
Don Lanoue, a senior technology con¬ 
sultant at Digital Network Services, says 
that while a h ait second respon.se is fine, 
if you Ve a support agent on the phone, 
you need instant answers. Your network 
bandwidth can makc the différence, 

I anoue, who is a vétéran of modeling 
small and large Systems, expiai ns that 
“there are aistomers our there that hâve 
net Works that don’r run well. We go in 
and colléet data and feed it into a model- 
ing took Once you hâve the network 


modèled, then you can play "what if.*” 
But lanoue waras that nor jus t any Sys¬ 
tem adininistrator can effective!}' accom- 
plish tins task. IfyouVe considcring ustng 
a modeling tool, check ont CAC Ys Com- 
Net [Il and Systems and Networks 1 
Boues. Both mois do LAN and WAN net¬ 
work simulations. 


Put to the Test 

If you plan to dcliver client/scrver soft¬ 
ware, an automatcd test harnessand test- 
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development 100 I should be a pan of your 
test process, Our expériences at Quitt¬ 
ais lead usto strongly recommend spend- 
ing your resources on test development 
and nor on rest-harness development. 

Quality andscalability in aclicnt/serv- 
er system must bebuilt into the architec¬ 
ture. Make sure you understand rheintri- 
cacies of your architecture and allocate 
the rime and resources needed to periorm 
automatcd testing ou it . Write white-box 
tests thatsimulât* multiple users from a 
single machine, We leveraged our testing 
effort by usiug tests simulating multiple 
users* Finally, if y ou Ve usin g automatcd 
tests in a client/server environment, ai- 
ways srart small. Do a pilot of your test, 
and when that works, scale up, This 
metbod works* Q 


Stephen R. QtfUtn is manager of software quai- 
iiy at "Quint us Corp. and bas written exten 
siveïy about automatcd test tvols. Mural id- 
barSitaratn isdirecturofproduct developtnent 
at Quittais. You can reach them at stephen 
.quinn@qulntus.com and at si ta ram® 
quintus.com, respect ively. 


P O W E R ED B Y M O T O R O L A L 



A Wherc are we? Yqtflt always know vviih FumnoY hÿHpeed, dgliKhannd Global Posmoning Systems (Gfô) receiver l^ecause it 
pinpoints your exact location* But what keeps rliis highly accuratc, builr-in naudcal navigation System on course? On-boaid Motorola 


tedinology, induding a hogic IC and a micropmeessor, converts satellite radio waves into location information on an ensy-to-read sereen* And lets technology 
be your guide, Front global p osit ioni n g Systems recei vers to custom-coniigured computers, Motorola powers innovative solutions that enable your sucœss. 


Visit us at Iutpi//\\ r v. T \v.motorola -povvered.com/ or call 1-800-521-6274 (Rd. # 10%). 
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loMultifunction 
Telephony Boards 


ow would y ou like a ricw fax 
machine s a téléphoné answcr* 
ing machine, and an upgrade 
to your PC’s modem and 
Sound capabiliries—ail forone lowprice? 
If so, then you’re ready for a telephony 
de vice; rhe all-in-one Swiss Arm y knife 
ol PC communications. Telephony 
de vices intégra te data/fax modems, 
voice-maiI funciïonality, aspeakerphone 
and microphone for téléphone conver¬ 
sations, and CD-qualiry audio for $200 to 
$300, If you're still not convinced, mosr 
telephony card vendors wilt sweeten the 
deal with Internet téléphoné capahility 
a n d o n-Ji ne co nnec ti v i ty so ftwa re, 

Telephony de vices provide a central 
management System for husy small 
office/ho me office (SOHO) Work ers. 
Thèse p r od u ers eodfioli date e-mail, voice 
mail, and taxes, making it easy to ternevc 
them even when y ou Ve on t lie road. 
They also reduce desk cintrer (you can 
sell your fax machine, answering 
machine, and l external modemJ.TTie tde- 
phony devices with Sound capabiliries 
add to your listening pleasurc becanse 
they provide 3-D Sound effects for your 
Rebel Assault space bat ries and multi- 
media applications. 

For this roundup, wc tested 10 prod- 
ucts (eight internai and rwo external) thar 
bring us doser to the vision of integrar- 
ing téléphonés with computers. Thèse 
telephony devices hâve fui)-duplex 
sp e ake rs a n d micropï i o 11 e s ft > r 1 1 afid s- f re c 
téléphoné conversations (you can use a 
headset instead of the speakers H y ou 
want privacy). The hest telephony cards 
we tested are total out-of-box solutions 
with easy-to-use télécommunications 



management software. Software telc- 
phony utilitiescommonly biindled with 
the telephony devices inchide multiple- 
mai Ibox voice mail, fax réception and fax 
hroadeastingtoand from multiple users, 
and paging services, 

To evaluate the cards, we ran perfor¬ 
mance tests t liât measure each ntodem’s 
data-throughput rate. (AU of rhem hâve 
at least 28.8- K bps modems.) The speed 
ol the internai modem, after ail, is the 
main performance issue for telephony 



Aztech Labs AT330G Audio 
Telephony, Hayes Accura 28,B, aud 
U S Robotics Sportster Vol ce 
28.fi Faxmodem PVM 

Th es û Ihree telephony boards lied 
for fîrst with lheirhigh performance, 
ease of use, and features. 


cards. We also put heavy emphasis on fea¬ 
tures and usability. We wanred to make 
sure the internai cards and external box¬ 
es were easy to install and use. We found 
the self-configuring plug-and-play 
devices the easiest to install because y ou 
don’t hâve ro fuss with IRQ/PM A jumpers 
or switches. 

Dial 33.6 forFastcr 
Throughput 

rite fasrest modem in ourtesrbed is the 
US Robotics Sportster Voice 28. S Faxmo- 
dem PVM, which (despite ifs misleading 
naine) is the only telephony card we test- 


Hardware 


We test devices thaï put 
fax, modem , and voice 
capahility ail in one place, 
By Maggi Bender, Dorotby 
Hudson, Jim Kane, and 
John McDonough 


cd char supports the latest V34 protocol 
for transmission speeds of 33.6 Kbps. 
(Remember thaï to get the higlier speed, 
y ou nced a 33.6-Kbps modem at both 
endsofthe connection.) The new proto¬ 
col upstages the prédominant 2H.8-Kbps 
modem baud rate b y using a more 
advanced coding mcchanism for sending 
and receiving data. You can boost DSP- 
bascd modems chat bave 28.8-Kbps data 
punips to the 33,6-Kbps baud rate with a 
flash ROM upgrade. 

US Robotics’ Sportster proved to be 
consistently rhe best per for mer in our 
gau ntl et of file transfer ben ch marks, 
albeir not really J 6 percent faste r than the 
elüsest28.8-Kbps modems: Hayes Micro- 
computer Products’ Accura 20, Best 
Data Products’ Smart One 2834VLX 
External Modem, and Aztech Labs’ 
AT330Q Audio Telephony. 

Callîng SOHO Users 

File transfer performance is certainIy 
important, but the telephony devices we 
tested are more than just glorified 
modems. Their many telephony features 
can make your small office Sound like a 
big co rp o ration’ s front desk when s orne- 
one càlls you. Thev corne with profes- 
sional-sound ing prerecorded greetings, 
and you can set up multiple mail boxes for 
different users at your location. We rec- 
ommend you keep voice-quality set- 
rings as low as possible to mitiimize the 
amount of space needed to store mes¬ 
sages; voiee-maÜ messages are disk hogs. 
Formnatcly, most voice-mai I software le es 
you set paraineters for message lengrh 
and niai Ibox size. 

For long-distance access, you can dial 
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CD INTERFACE 

CONNECTORS WAVE-TABLE INTERFACE CQNNECTQR 



Soins lelephony boards 
hâve several different CD 
interface connectera so 
you can hook your System f s 
CD'RGM drive to the 
board.\ 


Seme cards, liko Diamond Multimedia 
Systems TdoCom mander 3 5 OCX L. hâve 
orvboard connectera for MIDI synlhesizerste 
produoo high-fidolity sound, ^ 


MODEM 

Eight of lhe 10 relephonydevices 
utilize 28.S‘Kbps datapunnps 
fram Rockwell The Spectrum 
Signal Processing V.43 Office F/X 
Modem Board, however, uses 
I BM's Mwave 2780 DSP f and the 
US Robotics S port ster Voice 28,0 
Faxnnodem PVM uses a Texas 
1 n si rumen ls- m anu lac tu red 
modem thaï provides 33.6-Kbps 
throughput 


MODEM JACK 

Lets you connect a 
phone set and phone 
line [using a téléphoné 
adapter cable) for 
Iransm iïlin g data and 
voice m es s a g e s an d 
faxïng documents, ^ 

N 


SPEAKER-OUT 

CONNECïOR 

Want bigger audio? 
This conrector 
makes it possible to 
red i réel soun ds th at 
normaily corne front 
the PC speakers to 

AvIdrAftl enAaLjïrlt 


voice in put, The internai lelephony 
cards hâve extemal microphones that 
are easy to move around on the desk so 
you can speak oomfortably on lhe phone. 


JOYSTICKCONNECTOR / 

As wilh Sound boards, the lelephony boa rds wilh 
audio capnbil.il ies provide joystick connectors so 
you can blastaway at inlorgatactic nasties, 


in to cheek your messages and even hâve 
rhem forwarded ro remare locations; 
most relephony de vices will evuti page 
you when the y rcceive messages an cl fax- 
es, Cal!ers can also ger nearly instant 
information about your business b y 
accessing fax-on-demand services when 
you Te not in the office to take rheir calls. 
Password ID lets only authorized users 
dial into their mailboxes, and palier 1D lers 
you screen an no y ing cal lers. You pan view 
încoming faxes on-scrcen before print- 
ing them. 

The vend ors bundle a demo copy of 
voïce-over-the-Internet software like 
Netspeak's Web P ho ne or VocalTec’s 
Interner Phone and ütiltze Digîta LS i mu I 
taneous Voice and Data (DSVD) or Aller- 


n a ti i ig Vo i ce ai i d Da r a (AVD ) te ch n o ï ogy* 
Modem applications can typically ru n 
at 19,2-Kbps data rates while tu DSVD 
mode* On-line game combatants and 
tedmical support pcople can use DSVD 
to keep their conversation going without 
disconnecting the voice channel to con- 
nect a data channel For on-line services, 
the Vendors provide software for Com- 
p u Se rve, A rn erica Online, a n d 11 1 e I m a g- 
ination Network* They also toss în a Web 
browser, 

Most of the telephony cards hâve 
sound capabilities, but you won’t need 
that if you already hâve a dependable 
Sound Blaster Pro-compatible card in 
your System* Having a sound chip on 
the card isrfr realIy necessary for tele¬ 


phony applications^ but ïc's a mee bonus 
if y ou hâve just a mono speaker. If you are 
happ)' with your PCs sound,then you can 
save some money with an inexpensive 
“nonsound” relephony device like Best 
Data 1 s Smart One 28 34 VL X Extern al 
Modem (S209) or Connectwarc’s 
Phone Works 28*8 (5229), continued 
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T E LEPHONY BOARDS 


n he 10 telephony products in 
tins roundup are trailblazers 
of sorts» a mish-mash of tech¬ 
nologies stuck on one inter¬ 
nai card or in a small external box. Six of 
che eighr internai de vices \ve tested hâve 
on-board Sound chips, while the two 
external boxes—Best Data Products 1 
Smart One 2834VLX External Modem 
and OS Robotics’ Sportster Voice 28.8 
Fax modem PVM—arebasically modems 
with microphones and a jack for a full- 
duplex speaker or a headset, The exter¬ 
nal telephony products are casier to 
install and takc up very little desk spaee* 
Once you hâve decîded on eirher an 
internai or external telephony solution, 
y ou should consi der the folio wing: 
modem performance, the different tele¬ 
phony fearures avai labié, and, of course, 
priée, The modem performance wiII affect 
y( m r d(> wn 1 oad sp ccd , browsing, a nd file 
transfer cimes. Sec the table on page 13 0 
ro see wl i at featu res the tel e pli o ny dev i ces 
bave for voice ma il, data and fax proto- 
cols, and Sound qualiry, The price span 
from low to high (S 199 to $329) isn’r tliat 
great, so y ou don't bave to dig too deep 
ro get whnt you really wanr. 

Modem Performance 

The US Robotics Sportster Voice 2K. H F'ax- 
modem PVM (S279)—which supports the 
33.6-Kbps baud rares—is the faste s t 
m od em i n ou r perfdr m ance b c j i e h m a r k s, 
but rhere are several modems with 20- 
Kbps data pumps that are almostns quick 
as the Sportster, Hayes Micro computer 
Products 1 Accura 28.8 (5259), Best Data 
Products 1 Smart One 2834VL.X External 
Modem (S2(J9), and Aztech Labs\AT330(> 
Audio Telephony ($199)can really move 
data through téléphoné wire with their 
Rockwell data pumps, The nexr best in 
performance is rhe Spectrum Signal 
Processing V34 Office F/X Modem Board 
(S299), which uses IBM’s Mwave 2780 
DSP data pump* We recommend getting 
the fasrest modem possible because fasr 
and rdiable connections are the li féline 
for telephony users. 

The Hayes Accura 28,8 bas the second- 


bcst-averall data-throughput perfor¬ 
mance in modem testing, and it is best 
amongall the telephony de vices that tîiax 
ont at the 28.8-Kbps baud rate, Hayes also 
supplies several telephony utilities. You 
cari switch benveen voice and data on the 
sa me téléphoné call with Voice Vie w*s 
TalkShopi cruise the Net with Quarter¬ 
deck^ InternetSime 2, and make free 
I o n g- d t s ta n ce ca 11 s o ver t he ïn te ni e r wi t h 
Quarterdeck^ WebTalk* Hayes 1 internai 
card is easy to install, thanks to its Win¬ 
dows 95 plug-and-play capabilities, and 
it bas a lengthy five-year warrant); 

The Spectrum Signal Processing Y34 
Office F/X Modem combines fast data 
through put with excellent audio, thanks 
to its on-board Mwave chip. The inter¬ 
nai card enhances its Sound Blasrer 
Pro-compatible audio with QSound 3- 
D effects. This 3-D sound adds to the fun 
of playing gaines, which Spectrum sup¬ 
ports with a joystick port, The company 
also enhances its product with software 
tools that 1er you receive and store fax, 
voice, and e-mail messages* 

Feature-Filled Telephony 

Boca Researcb's Sound Expression 28.8 
SRS ($329) is the most ex pensive tele¬ 
phony de vice that we tested, but it bas the 
most fearures that we think a multime- 
dia/communications card should bave. 


You can broadeast fax es to multiple users 
and schedule your PC to send them ai 
ni glu when téléphoné rates are lower. 
Voice-mail fearures inc!ude caller ÏD sup¬ 
port, multiple password-protected mail- 
boxes, and auromatic call détection that 
distinguishes arnong voice, fax» and 
data calls. The card bas excellent 16-bir 
stéréo Sound, and ithas a 15-pinMlDI joy¬ 
stick connecter for DOS-based gantes. 
The plug-an d-play card is easy ro set up 
and basa five-year warrant); 

Creative Labs 1 Phone Blaster 28*8 
(S270) bas ho-hum performance in our 
throughput tests, but its feature set i s sur¬ 
passée! only by Boca Research T s Sound 
Expression 28.8 SRS. The Phone Blaster 
includesMicrosoft Phone tocreate acen- 
r r alizé d telephony message cerner. Iralso 
co ni e s wi t h Pac ific I n fo r m a ti o n Sy ste m s* 
Su per Voice 2.2b, which créâtes up to 1000 
voice-mail boxes and fax folders and 
can even play music when you put a caller 
on hoîd, NetSpeak’sWebPhoue provides 
point-to-poim voice communication 
over the Internet and otherTCP/IP-based 
networks. The sound-capable internai 
card also bas utilities for mixing audio 
files, adding effects to WAV files, and 
embedding audio files in to Windows 
applications. 

Zoom Téléphonies 1 ComSrar 28.8 
Modem Board (S229) isanother Rea- 


ON THE SOFTWARE SIDE 


V endors provide software 
utilities that enhance their 
telephony hardware. An easy- 
to-use interface Jets typîca! 
S0HÜ users gcî up and run- 
nmg vvlthïn minutes of instal¬ 
lation. Ail the telephony 
pgjrds we tested have soft- 
warc packages thaï include 
three main components: 
voice, fax, and data. The easi- 
est-to-use programsare those 
that provide an icon-based 
central location wherc you 
can launch the applications; 
these mcludelrio Information 
Systems’Trio Communication 


Suite 5.Û (shtpped with 
Aztech 1 * board), Hayes 1 
Smartcom Message Ce n ter LE, 
and US Robotics’ QuickLînk IL 

Voice mail îs one of the 
most attractive features of 
telephony* Ail the software 
packages we saw Jet you eas- 
ily create multiple voice-maîf 
boxes with both prerecorded 
and pcrsonalized greetmgs* 
Theyalsooffer password-pro¬ 
tected remate acccss for mail- 
box users. 

Digital SimuJtaneous Voice 
and Data (D5VD) allowsriata 
transmission durîng a normal 


phone call, which lets youdo 
th îngs llke d ïscuss changes to 
a file while simuttaneously 
transferring It to another 
location. DSVD technology 
may become more popularas 
a way of conversing with 
opponents on modem-run 
multiplayergames* 

You can easily create, view, 
send, and receive faxesfrom 
wrthin the same application. 
The packages also aliow fax 
hroadeasting (Le., sending a 
faxto multiple locations wilh- 
out manually dialïng each 
number). 
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PHOTDGHAFHY UGHTWORKS PHOTOG RAPHIC C lSüfl 


LAB 



TELEPHONY B 0 A R 


R A T I N G 5 


BEST OVERALL 

Aztech Labs AT330Û Audio Telephony, HayesAccura 28.8» 
and US Robotics Sports ter Voîce zB.B Faxmodem PVM 

Ifs a tlirec-way îie! As the lowesr-priced bdatd 3 ei our rmmdup, 
the Aztech Labs AT330Ü Audio Telephony ($ 1 99) offcrs 
great performance and value. Ir provides fleet file transfer 
speeds, lias a full plate of télécommunications features, and 
pumps ont 16 dur stéréo audio wîth 3-D Sound effecîs. A fast per- 
former, chu Hayes Accurh 28,8 is easy to use wîth its Windows 95 
pliig-aruLplay capabilities. Ourhigh-performance winner* the US Robotics 
Sportster Voice 28.8, balsp easy to use and has some riicc features. 


Aztech Labs AT330Û Audio Telephony 
Hayes Accura 2S.B 

US Robotics Sportster Voice 28.8 Faxmodem PVM 

Best Data Products Smart One 2B34VLX External 
Spccîfum V.34 Office F/X Modem Board 
Zoom Téléphonies ComStar 28.8 Modem Board 


WEIGHTI NG 



Technolooy 



HIGH PERFORMANCE 

US Robotics Sportster Voice 28*8 Faxtnodem PVM 

The US Robotics Sportster Voice 28.8 Faxmodem PVM ($279) 
has a big advantage over the 28.8-Kbps modems with its support 
for thc faster33.6-Kbps V34 protocol. As long as you hâve 
Sponsors ar each end of the connection, you will sec ulrrafast 
file transféra over phone lines.This ex te ruai de vice Isa tight 
li trie box with an integrared microphone and full-duplex speaker 
for hands-free phone conversations. Telephony services înclude 
voice mail with multiple mai!boxes, remore message and fax remeva), 
and pager notification. 


Hayes Accura 2B,B 

Besl Data Products Smart One 2834VLX External 
Aztech Labs AT3300 Audio Telephony 
Spectrum V.34 Office F/X Modem Board 

***** OulElîincJing * * * * Very Gûüd *** Good **Foir * Foof 
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TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

U5ABIUTT 

FEATURES 
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$279 
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***** 
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$259 
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* * ** 

$209 

★ ** 
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$199 
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$299 
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* *** 

*** 

**** 


tu re- f i 11 e d re 1 ep 11 O 1 ty d e v ice tl tardes er v es 
mention. Thîs is a well-rounded rele- 
phony solution that has a strong set of fea¬ 
tures, that’s easy to use, and that costs 
S ï 00 îess than Roca 1 s telephony solution. 
The internai device has an external speak¬ 
er and a free-standing microphone that 
is easy to move into a comfortable posi¬ 
tion for téléphone conversations. You can 
plug in a headset to main tain p riva te télé¬ 
phoné conversations. The ComStar 2S.8 
Modem Roard has some sliek fearures, 
sitch as a speed dialer that works frotn a 
point-and-dick directory and RadislT $ 
Voice View software for switching 


between voice and data on a single télé¬ 
phoné line. 

Telephony on a Budget 

Àr 5209, Best Data Products’ Smart One 
2834VLX External Modem is an inex- 
pensive telephony box that provides fasr 
data throughput with a 28.8-Kbps 
modem. The tin y, 7-outice Best Data tele¬ 
phony device lias ail the voice-mail fea¬ 
tures that y ou'Il need to handle commu¬ 
nications wlien you’re on the road, The 
System can activa te a remote pager when- 
ever you receive new messages, and it has 
an automated attendant for message han- 


dling. Pas s word protection ensures voice- 
mail confidentiality. 

Connectware’s Phone Works 28,8 
(5200) isa low-budget internai telephony 
solution that's a good choice if you don’t 
need blazing modem performance and 
are happy with y our sound card. Once 
you get past the rocky installation of the 
device d ri vers, the internai card’s tele¬ 
phony features for fax management* 
voice mai h Internet aceess, and Internet 
Phone are easy to use. Conneetware also 
offers ISDN terminal adapters to increasc 
your bandwidth down the road, and the 
card has a healthy three-year warranty. 

continued 
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Expressions 

T he program group ereated by Midîsoft 
Media Works, the software bundled with 
Boca's SoundExpression 28.8 SRS board, is 
crammed with 26 icons, Opening the Media- 
Works applications bar cuts down on mueh 
of the confusion. However, when the Voice 
Mail applet is open, attempts to run Help 
from the applications bar resuit in an errer 
message, To correct this problem, you hâve 
to select N Yes” in the "Do you want to try to 
find this file yourself?" dialog box and find 
the file manually. 



AirTelephony 

S kyTel subscribers in mîdflight can access 
faxes and messages from their home PC 
with Cheyenne Software f s BItWare F/D/V 
fax/data/voice software, which is bundled 
with Best Data Products* Smart One 2834VLX 



Externa! Modem and Zoom Téléphonies* 
ComStar 28.8 Modem Board. You just hâve 
to double-click on a SkyTel icon in BitWare 
F/DA/ to make the aiMogrountl connection, 
and you can be notified about incoming 
faxes or voice ma il. 


Save a Tree 

I n a nother step to ward the pape rlcss offi ce, 
Day-Timer Organizer for Windows is bun- 
died with Diamond Multimedïa's TeleCom- 
mander 35QQXLThe software Day-Timer has 
ail the featuresof ïtspaper sîbÜng, and then 
some. Anyone who has used the portable 
Day-Ttmer will feel at home with the soft¬ 
ware version, which includes daily, weekly, 
and monthly planners. This program inté¬ 
grâtes a calendar, an address book, a to-do 
lfst p a notebook, and an expense traeker. 



Front Desk Serves Up Personal Telephony on ISDN 


T here's a new product in the 50HQ com¬ 
munications-management market, but ît's 
not a telephony card. Jetstream Communi¬ 
cations' Front Desk is an ISDN-based home 
office hub thatroutesand managesyourvoice 
mail, faxes, and data. Front Desk is not an 
alHn-one solution like the telephony cards; 
it's more of a personal PBX router that uses 
your existîng téléphoné, fax, and modem 
equipment. 

At $1395, Front Desk costs $1000 more 
than a high-prîced telephony card, but Jet¬ 
stream president David Frankel says the 
advantage wîth Front Desk is ïts widc-band- 
width ISDN connectivité (He says 90 per¬ 
cent of téléphoné subscribers in the U,S, 
now hâve a ccess to ISDN li nés.) A si ngle ISDN 
line supports two simuitaneous calls, which 
éliminâtes the need for running multiple fines 
in to your office. With Front Desk, you can talk 
to one person while a second cal 1er Is being 
routed to the answenng machine. 

Another advantage with Front Desk is that 
because ït r s an independent pièce of hard¬ 
ware, you don't hâve to leave your PC on ali 


the finie*The notebook-size hub also houses 
a battery that provides up to four hours of 
backupin theeventofa power faîlure. Front 
Desk has memory for storing voice and fax 
messages. The Front Desk Oisplay with a 20 
character LCD connects to the hub 4 but Jet¬ 
stream also provides Windows95-basedsoft¬ 


ware for PC controL Front Desk services 
încJudc simuitaneous call management; 
single-button access to call-handling fea- 
tures such as hold, conférence, and transfer; 
voice mall; and faxing. 

The hub has a single ISDN port and tbree 
analog ports for a téléphoné, fax machine, or 


* • 


t 


Front Desk 

|i;i; 

Jetstream 

Communications, Inc. 
San Josu f GA 


(408) 772-4300 
fa*:(408) 777-4343 
h Up lii ww w, je I s I ru* m » 




impu/www-jumii 

,com 

||j$É jÆfc/j Circle 1044 

on Inquîry Gard, 


10a enr september isae 





































































e took ;i multipronged ap- 
proach to pick the best tele- 
phony de vices. First, we ran 
our tradicional modem per¬ 
formance bcndnnarks thaï measure data 
throughput for file transfers. We com- 
piled performance, implémentation, and 
technology scores and then computed a 
best overall score by assîgning a wcight 
to eacb élément: performance {40 per¬ 
cent), implémentation (50 percent, 
winch is further divided into45 percent 
usabilîty, 45 percent features, and 10 per¬ 
cent value), and technology ( 10 percent). 

Performance 

Since the cote of die tdephony de vices 
is their on-board modem, we ran tests 
that measnred how fast the y could 
transmit and reçoive files over simulat- 
ed téléphone H nés. Test ers connectée! 
like pairs of modems ta a Telecom 
Analysis Systems {{908) 544*8700) Sériés 
H modem tester. The machine émulâtes 
line-impairment conditions with mild 


white noise, near and far écho, and a 
short satellite delay, so the modems had 
to dear sonie interférence. The loop 
cmulator générâtes an EEIAlat both 
ends of the connection. Tliese condi¬ 
tions represent a direct releplione con¬ 
nection nr 2000 feet and is the shortest 
local loop. 

Du ring the test cycle, the modems 
transfer three types of files (compressée^ 
graphies, and text) rhatare représenta¬ 
tive of what an on-line browser might 
en couiner, Lab technicians measnred 
each pair for one-way and two-way 
transmissions with the telephony 
de vices configured to reçoive data from 
the computer at the fastest rate they sup¬ 
port, Testers installed serial communi¬ 
cations enhaucement software that took 
advantage of the 16550 and overcame 
the limitations of standard Windows 
communications d ri vers. Testers enable 
V,42bis data compression and V42 error 
correction, even if the modenTs défaut r 
settings specify orher protocols. Tech- 



m o de m Jh e h u b a I so provi d es a séria I î n te r- 
face for connecting to a user's PC The seri¬ 
al connection is used to communicate with 
the front Desk Manager PC software, as well 
as forproviding the PC with hïgh-speed data 
communications for accessing the Internet 
or a re mote LAN. 11 is th rough î he serial con¬ 
nection that Front Desk performsas an ISDN 
modem for the PC. 

"Please HolcL/' 

The Front Desk hub itself is a handsomc desk¬ 
top a cc essor y with an aerodynamically 
sloped front, It is about î-foot long so if it 
takes up too nrruch desk spaee, you can keep 
it under the desk or mount it on the wali, Set¬ 
up is easy wîth reeognlzable symbols for the 
ISDN con nectar, Front Deskdisplûy, téléphoné 
jacks, and seriaf connecter. Yqu just hâve to 
plug in your téléphoné and fax machine. 

Front Desk provides key tdephony ser¬ 
vices. It can detect those callers you deem 
important based on cal 1er IDs or dîa lcd num- 
bers that the hub recognizes. îf you're talk- 
ing on the téléphoné. Front Desk can grect 


a ca lier, notify you via the Front Desk display 
and calkwaiting beep, then give you the 
option toanswer it. If you are away from the 
office, Front Desk can reroute im portant calls 
to alternative numbers such as a cellular 
phone, whîle you ean hâve your regular calls 
sent to voice maîl. You can set things up so 
the important caller gets a message such 
as 4 Tlease hold whîle my Front Desk 
attemptsto fînd me." 

Front Desk’s cal l-handling capabiliticsare 
pretty much fool proof. The d îsplay ma kes it 
easy to transfer or hofd calls by placing the 
commands on the LCD rlght next to the 
appropriate buttons, just like with a bank's 
ATM, Foraccessing messages re motel y, Front 
Desk letsyou check caller IDs before listen- 
îng to voice maiL it aîso tellsyou how many 
fax pages are coming in if, for instance, you 
don‘t want too many pages transferred to 
the hôtel fax machine. And, of course, the 
best feature may be the No Calls mode that 
rerou tes ail ca \lm to voice mal) or just I ets 
important calfersget through, 

-JohnMcDonough 


nicians also sot up the modems to use 
Hardware (Rcady to Send) flow control, 
rat lier titan XON/XOFF. For data com¬ 
pression and error control parameters, 
we used the défailli window and dic- 
tionary sizes, 

Underour one-way transmission tests, 
modem A calls modem B* Modem A then 
sends a file and hangs up. Modem A then 
repeats the process three more rimes. 
During a one-way transmission, modem 
B only reçoives data; it docs not serid any- 
thingback to modem A. During the two- 
way transmission rests, modem À srill 
makes four calls to modem B; however, 
when modem Banswers, both modems 
simultaneously send files to une anoth- 
er. The modems from Boca Research, 
Creative Labs, Conneetware, and Zoom 
Téléphonies faifed some of the two-way 
tests, which ultiinarely hurt their over¬ 
all performance score. 

Usability/Features 

To judge these products* level of usabil- 
ity, we used t lie ni to send faxes. Our 
objective was to sec how easy it is to 
ïnstall the communications software and 
how easy iris to use once it was fired up. 
We took a long look at voice-mail capa- 
bilirics ro sce, for instance, how many 
messages the products supported and if 
you could easily accès s messages from 
remote locations. Westudîed the com¬ 
munications capabilitics of each prod- 
ucr. We checked to sec if the documen¬ 
tation was dear and teehnically correct. 
And we weighred andscorcd the impor¬ 
tant features that we believe a telepho¬ 
ny producf sliould hâve. cmthmcd 

Enaî nations in this report represent 
the fttdgmetU of HYŒ e dit ors } hased 
on tests cotuîucied by N SU,, lue., as 
documented in a recent issue of their 
monthfy PC Digest* To pur ch asc a 
copy ofthe fuit report, contact NSTL 
at 625 Ridgç Pike, Conshobocken, PA 
19425; (6 10) 94 ï-9600; fax (6 W) 
941 -9950; on the Internet, edi- 
tors@ nsti.com. For a subscript ion , 
call (800) 257-9402 . BV71 Magazine 
and NSTL are both aperating un iis 
ofThe WcCrau'-iltli Compatîtes. 
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TELEPHONY BOARDS FEATURES 


Venrtor/model 



Aztech La ht HH 

Best Data Products 

□ oca Research 


Conncrctwam 


AT33DÛ Audio 

Smart One 

SaundExpressinn 


PhoneWorks 


Telèphûny Card 

2S34VLX 

2B.SSR5 


26 , e 

Price 

$199 

$209 

$329 


$200 

Overall rating 


frititit 

* * * * 


* * * ★ 

MODEM 






Data pump manulacturor/rnodcl 

Rockwell RCV26ÔACi/DP 

Rockwell RCV288dpi 

Rockwell R6632-26 


Rockwell RCV2BBACFi-SP 

Ce n t roi 1 or m an uf a et ur er/mod ol 

Rockwell RCV20B ACi/DP 

Rockwell L3903-67 

Rockwell R6723-13 


Rockwell RCV286ACR-SP 

DSP manufacluror/mcdd 

Rockwell RCV 2 08 ACi/DP 

N/A 

Crystal CS4231A 


Rockwell RCV28aACFi-SP 

Hayes Escnpo cornmand sut 

✓ 

✓ 

1/ 


✓ 

TiES Eacapa command soi 

✓ 





Break Escape eommand b et 

✓ 

✓ 

✓ 



Ha rd wa ro h andahaki ng 

✓ 

✓ 



i/ 

Errer ce rrecibn 

✓ 

i/ 



✓ 

Cellular modo 

✓ 

✓ 




Asynchronoue 

✓ 

✓ 

✓ 


✓ 

Synchroneua 

✓ 





AuloSync 

v' 

✓ 




Fui 1-duplex 

✓ 

✓ 

s/ 


✓ 

ITU V.4 2 error correction 

✓ 

✓ 

✓ 


✓ 

MNP 1OEC errer correction 

✓ 





MNP 10 errer correction 


✓ 




MNP 2-4 error correcl bn 

✓ 

✓ 

✓ 


i/ 

LAPM error correction 

✓ 


*/ 


✓ 

|TU V,4 2b is compression 

✓ 

✓ 

✓ 


✓ 

MNP 5 compression 

✓ 

✓ 

t/ 


i/ 

MNP 7 compression 






SOUND 






MPC-2-compaiiblo 

✓ 

N/A 

✓ 



Sound Blaster Pro-compalîbb 

✓ 

N/A 

✓ 



3-and 1 fl-bit siereo sound 


N/A 

✓ 



Sloruo FM synthesia (OPL3) 

✓ 

N/A 

✓ 



MIDI MPU-4Q1 UART support 

✓ 

N/A 

✓ 



Software-configurable wavo-labb connecter 

✓ 

N/A 

✓ 



VOICE MAI L 






N um bor of voie u - ma i 1 boxes 

999 

999 

89 


Î000 

Ame uni of bytes used per each second of message 

3 6 KB 

5 KB 

3 KB 


7 2 KB 

Re motel y access new or old messages and faxes 


✓ 

✓ 


*/ 

Remotoly record or change personal greeting 

✓ 

v' 

S 


S 

EXTERN AL CONNECTIONS 






RJ-11 modular phone connecter 

✓ 

✓ 



✓ 

Electre ï /Dynamrc microphone jack 

i/ 

i/ 

S 


✓ 

Line input jack 

i/ 


✓ 


✓ 

ünc o ut p ut jack 

✓ 


*/ 


✓ 

Wave table c on nector 

*/ 


✓ 



CD-ROM INTERFACES SUPPORTED 






IDE 



S 



Sony 






Mitsumi 






I/O ADDRES5ES 






Plug and play 

✓ 

N/A 

1/ 



Sof t wa ne con figu roblo 

✓ 

N/A 

i/ 



Number of 1 RQs supporled 

5 

N/A 

11 


4 

Nurnber of DMA charmais supportad 

3 

N/A 

3 



MISCELLANEOUS 






Full-dupbx speakorphone 

✓ 


i/ 


✓ 

Supports ail fax pretocols 


* 

i/ 



Supports V.34, V.32bts, and V.32 


✓ 

✓ 



Nonvolalilu RAM stores modem configuration 


*/ 

✓ 



CUSTÛMER SUPPORT 






Warranty (yoars) 

1/P.L.R 

§/RLR(first 90 days) 

5/P T U R 


3/P h L, R 

Phone 

(610)623 6986x312 

101 B) 773 9600 

(407) 997-6227 


(214)997-41 11 

Toll-free phone 

(BÛO) 636-6359 

(800)632-2373 

none 


(600) 357 085 2 

Qn-hne address 

htîp^/www.aztochcacom 

hllp://www.bestdala.com http^/wwwhocareseandtcom. 

htb^/www.a^r^tw 

Jnqulry no. 

1080 

1081 

1082 


1083 

^^1 •‘DHE Best k/= yvs'. 

Warranty: P-^paris; L^jbçr; R^ruturn tocuilom&r. 

***** Oulstanding 

* * * * Vory Gcod * * * Good 

NM ■■ not applicable. 



* * Farr 

* Poor 
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Diamond Multimedia 

Haye s 


U.S. Robotics UJ 


Croallvo Labs 

Systems 

Microcompulm 

Spectrum Sional 

Sportstm Voice IHB 


Phone Blaster 

TeloCommondor 

Products Qf 

Procosslnn 

28.B with Personal 

Zoom Téléphonies 

28.S PnF * 

3S00XL 

Accura 2U.H H - 1 

V,34 Office F/X 

Voice Mail 

Zoom Comstar 28,8 

$270 

$299 

$259 

$299 

$279 

$229 

it-àit it 


**★* 

Akkt 

■IHHHk 

kkkk 

Rockwell RCV2Q8dpi 

Rockwell RCV 144 AGI S P 

Rockwell RCV288dpi 

IBM Mwave 2780 DSP 

Propnetary 

Rockwell RCV2BBdpi 

Rockwell RCFSPR6S74'Î6A Rockwell RCV144AGISP 

Rockwell R6723'13 

IBM Mwave 2760 DSP 

Te xas Instruments Tl C5 X 

Rockwell R6723-17 

N/A 

Rockwell RCV 144ACISP 

Rockwell R6693- 1 4 

IBM Mwave 2730 DSP 

Texas Instruments TIG5X 

N/A 

✓ 

✓ 

✓ 

✓ 

✓ 







✓ 



✓ 

✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1/ 






✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


S 






✓ 





✓ 

✓ 

4^ 


✓ 

1/ 

S 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 






4/ 

✓ 

✓ 

✓ 

i/ 

✓ 

1/ 

✓ 

✓ 

✓ 

4/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1/ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 






✓ 

✓ 

N/A 

4/ 

N/A 


i/ 

✓ 

N/A 

✓ 

N/A 



t/ 

N/A 

1/ 

N/A 

✓ 


4 / 

N/A 

1/ 

N/A 


4 / 

1/ 

N/A 

4 / 

N/A 


✓ 

V* 

N/A 

BuilLin wavetable MIDI 

N/A 


Unfimiied 

10,000 

10 

UnEimitod 

10 

Unlîmited 

15.5 KB 

1.5*8 KB (user-selectableî 

1 KB 

4 KB 

2 KB 

1800 or36Q0 
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To make y our corporate 
information avaiîabïe 
on demand, you need 

Serving Up 

one of a new breed 
of specialized Internet 
data-access servers. 

By Mark Hettler 


Data on the Web 


ather than replacingexisring 
information technologies, 
the Internet is making them 
avili labié ro wider audiences, 
t ’orporations with large databases sec 
this as a publishing opportun ity. To ex¬ 
ploit it, they need a new type of d a ta base 
application, that allowsanyone with an 
Internet connection and a Web browser 
to view and enter data, submit que ri es, 
and produce reports. 

Answering the need are new data b use 
servers like the rhrec that NSTLtesred for 
this report. Alt lessthana yearold, tbese 
Windows NT-based Interner servers-— 
Microsoft Internet information Server 
(ïlS) 1 , 0 , Oracle Webserver 2.0, and 
O’Reilly & Associates 1 WebSite Profes- 
sional I.û—offer facilitiez for querying 
databases and incorporating the resulrs 
into Web pages, as well as facilitiez for 
updaring databases based on user input, 
Our évaluations focus on the products* 
database-aecess f mictions rat lier tlun 
their usefulness as general-purpose I n ter- 
net servers, 

WebSite Professioiial and Oracle Web- 
Server were official I y releasect in J une; 
bccause ofdeadlincs, we tested prête lease 
copies of both. Ànother product, Net¬ 
scape T s LiveWire Professional, wasn't far 
cnough along for us ro test (see the rexr 
box "Netscape Grabs a Live Wire" on 
page114). 

NSTL deycjpped an on-line order-entry 
application foreacb product, évalua ting 
ease of learning and use by setting up, 
configuring, and administering eacb 
product, and finally restingcach appîi- 
catiotTs performance, Microsoft SQL 


Server 6.5 was the database for the Mi* 
crosoft 11S and O’Reilly WebSite Prpfes- 
sional tests* For Oracle Webserver, we 
used Oracle? Server for NT 7.2* 

Microsoft Internet 
Information Server 

Microsoft o f fers nvo tools ïn this cate- 
gory. The Internet Database Connector 
(IDC) is pan of IIS, while rhe Web Assis* 


BYTE lilddl 
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Nlicrosoftlntemet 
Information Server 

providca the idéal combination 
of power and usabîlîty* Il was 
more than Iwice asfast as ils 
competilors with four or more test 
connections, and it was 
also the easiest lo sot upand admtnistor, 

tant is part of Microsoft SQL Server, 
Thèse nvo tools take a pull and push ap- 
proach, respect ively, to gerting data from 
the database to the Internet, The Web 
Assistant “pushes” data to the Internet, 
p r o d u c i ng s tati c We b page s, w h i le the 
IDC "pulls” information fro m a d ata b asc 
in response ro que ries. 

Although we looked at US in combi¬ 
nation with SQL Server, y ou eau use the 
two produets separarely* Any Internet 
server can access pages produced b y Web 
Assistant. The IDC uses the Open Datn- 
base Connectivity (ODBC) extension to 
access databases, and thus ir supports a 


varietv of database types. Our tests fo- 
cused on the IDC"s dynamîc page-gener- 
arion capabiliries, 

Togeneratea dynamic Hypertext Mark¬ 
up Language (I ITML) page, a uniform 
resource locator (URL) requests an IDC 
control file that spécifiés ODBC connec¬ 
tion information (induding user ID and 
password), the SQLcommand, and a teiu- 
plate file. The URL can also pass para ni* 
eters rospedfy any item in the IDC file 
and convey variables to be incorpora fed 
into the SQLcommand. 

The template file cortsists of standard 
HTML and proprictary IDC commande 
to define a detail section thaï occursonce 
for each data record remmed* Deveîop- 
ers can embed values returned by the 
t] u ery as we 11 a s varia b ! es o r i g i na 11 y 
passed to the control file, The template 
language also supports IF,*. FLSF logic* 

The IDC is based on Microsoft^ ISAI 1 ! 
architecture. When a URL spécifiés an 
IDC control file, the System automati- 
cally exécutés rhe ÎDC DLL program* The 
DLL Controls connection tothe database, 
execution of the SQL command, and final 
formatting based on the spedfied rem- 
plate file. Microsoft IIS olïers the best per¬ 
formance of ail the tested products, 

While IIS is availabfe for free via down- 
loading from Microsoft’s Web site (htip:// 
www.niicrosoft.com), rhe acrualcost for 
most users will be the différence in price 
betweeq Windows NT Server and Win¬ 
dows NT Works ration. In NSTL’s expé¬ 
rience, most Internet servers work well 
on NT Workstation, but Microsoft IIS 
is rhe exception; it will install oui y on 
NT Server. 
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The Proposes windovvfoî Microsûft's 
Internet information Server offers 
relatîvaly Nttlo configuration ond sotup 
informai ion. 


By conlraâi, O'Re illy's WebSite 
Professions I h as Ihebosf configuration 
scroon of any of lheso serve rs, The 
Windows ÔS^style labbed display ollows 
you lo easily set up or change jiist about 
anylhing. 


Mîcrosoffs Wizard hefpsthe deveioper 
or user formulais a query wilhout having 
lodeol wilh lha corriploxities of rawSGL. 
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Ever conscious of graphies and final 
impressions, Microsoft givesa stick, 

MSN-lypa took lo its initial US interface. 


N 

\ 

\ 

X 

UnsurprisingSy, Neiscape's Livo Wiro 

Professional looks an awfuïlot üko 
Nets capo’s s ignatu re We b bro wsa r, 
Navigator. 


Microsoft** server has a gond interface but not the best configuration section. 


The botîom line: Microsoft IIS is the 
fastest perforraer and the easicsrproducc 
to use. 

Oracle Webserver 2.0 

Whereas Microsoft^ components work 
well with other vendors 1 products, Ora¬ 
cle’s tightly integrated suite of products 
work 01 il y with one anorher—a reftec- 
tion of the company’s mainframe hér¬ 
itage, perhaps, The Web Agents which 
handîes database requests, won’t work 
with other Internet servers and cari accès s 
only Oracle darabases. 

Radier rhan specifyîngSQL commande 
and output formarting via text files^ Web- 
Server smres tliis information in the data¬ 


base ttself using PL/SQL, Oracle 1 * lan- 
guage for database procedures. 1rs pro¬ 
cédural logic, subroutines, and nested 
database cursors allow a great deal of 
flexibility in incorporatingdata inro Web 
pages. À developers' roolkit, which you 
install when serting up the Web Agent, 
cousisrs of predefined PI ./SQL procedti res 
and fonctions that provide HTML for- 
matting capability. 

Here is a URL tu generate dynamic 
HT.\ IL us ing O rac I e WebS erve r : H ttp :// 
www, nstl.com/sampl c A > w a/q u e r y ? sta t e 
=CA. Webserver recognizes the string 
or^ij as a cal I to Web Agent, and the stri ng 
folio wing it as the naine of a PL/SQL pro¬ 
cedure for Web Agent to execute. Àny 


paratneters passed in the URL must cor¬ 
respond to arguments accepted by the 
PL/SQL procedure. 

Set t i ng 11 p and administering Web- 
Server are considerably more compli* 
cated rhan the se procedures are for the 
other tested products. Afrer install ing the 
software, an administrator mustaccess 
the administration facility and set up a 
Web lisrener (Le., the server part dut ac¬ 
cepta requests from Internet users). Ail 
the other products do tins as part of the 
software installation. 

[ti addition, before Webserver eau exé¬ 
cute database applications, the adminis¬ 
trator must set up at leastone Web Agent, 
Tbis in volves running a number of pre- 
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■definetl database procedures to créa te 
a “user” and grant it appropriait* priv¬ 
ilèges; dm user U aaually the server, 
which spawns agent processes to log on 
to the database. The administrator nuist 
also make the devcloper's toolktt avait* 
able to tliat user. Final ly, the administra* 
torluis to configure the Web Request bro¬ 
ker fadlity to recognize the agent process 
and Içnow what program to exécuté. 

Administra tor s can use a Web brows¬ 
er to access the administration fadlity, 
which t luis aîlowsrcinote administration 
front anywhere on the Interner. In addi- 
t ion to adm i rustering the Intç rn e t- se rve r 


fu net ions, administrators can perforni 
database operations, such as starting np 
and shuning down tbe database. Oracle 
Webserver can use SQL-Net, O racle 1 s 
network database-access protocol, toac- 
cess Oracle databases on different ma¬ 
chines front the Internet server. 

Oracle continues to offer the prêvi¬ 
ons version, Webserver 1.0, which it hun- 
dles with Oracle? Server for NT 7.3 at no 
additional charge. Version 2.0 must be 
purçhased atextracosr, but it installs righr 
over the database software, 

The main enhançement in version 2.0 
ts the replacement ofthe Common Gate¬ 


way Interface-hnsed (CGI) Web Agent 
program with O racle 1 s proprietary Web 
Request broker (WRB) technology. The 
NSTL test application exécutes two to 
three rimes faste r using the WRB-based 
Web Agent. Version 2.0 also understands 
java, offering an alternative to PL/SQL. 
Oracle Webserver is available for a num- 
berof Unix Systems, as well as for the NT 
environment. 

Ail in ail, ids hard torecômmend Ora¬ 
cle Webserver unlessyou really need fea- 
tures that oniy it effets. Yes, it produces 
dynantie ( ïTMl. pages using a proprietary 
language that gives it rhe grearesr appli- 


Netscape Crabs a Live Wire 


R aiher than building data-access mechanisms into each one 
of its prcducts, Netscape Communications is currently offer- 
ing LiveWire, a separale product that intégrâtes with the compa- 
ny's higher-end servers, such as FastTrack Server and Enterprise 
Server. The standard version of LiveWire, like A 11 aire's Cotd Fu¬ 
sion, provides databaso-accoss functions but has no actunl data¬ 
base, LiveWire Professlonal ($605) bundles a single-user version 
of an Informix database server to facilitai© the development of 
database applications, 

NSTL tooked at a prerelaase version of LiveWire Prof osai onal 
thaï facked several features due for inclusion in the releassd pred- 
uct, While it couîdnT complété NSTL’s performance test suite, it 
provided a preview of the product's capabilities. LiveWire sup¬ 
ports Open Database Gonnoctivity (ODBC), as wcll as native 
connectivity for Informix, Sybase, and Oracle databases, N STL test- 
ed LivoWire using an Oracte database and Netscape’s Enterprise 
Server, 

LivoWire uses Java to access databases. As with Cotd Fusion, de- 
velopers embed dalabase-accesscommandsin Hypedext Markup 
Language (HTML) files. However, while Oold Fusion and Micro¬ 
soft 5 s Internet Database Connector (IDC) use a small set of embed- 
ded database commande, Java offers ail the power of a complété 
programmé g language. To exe eut o complet programming logic, 
the application can call extemal Java scripts raîher than embeddmg 
ail the code in an HTML file. Thus, LiveWire offers the power and 


flexibilily of Oracles PL/SQL without being limited to one database 
type or having to créât e stored database procedures. 

One of the most powerful features of ÜveWae's Java implé¬ 
mentation is Iho red i r ect command, which abandons the current 
HTML file and begins processing anolher one, A developer might 
use this where the user wants toquery a database and, depending 
on the outcomo, either display the results or move on to another 
activityaltogether.The redire :t commandprovidesgreat tlexibiî- 
ity in setting up lhe Itaw of controf in an application. 

Unforîunately, there^ more to setting up LiveWire than juat in* 
stalling the software, First, lhe administrât or must configure the serv¬ 
er to enable LiveWire functions and then régi s ter each application 
wilhj l he LiveWire Application Manager. À developer must compile 
ail tho HTML files and Java scripts that make up an application into 
a s ing le object, and I he ad m înist rato r mu st s t a ri t h e ap plicatîon using 
Application Manager, When a user submïtsa uniform resource loca- 
tor (URL) t LiveWire spécifiés not the path to an HTML file or script 
but the name of a LiveWire application, 

The LiveWire compiler provides clear error messages thaï are 
a great help in corrocling syntax errors. In addition, lhe Application 
Manager provides a run-îime debugger, Although the prerefease 
version couldn't complété the pedormance test suite with eight test 
clients, NSTL tested it with one, two, and four clients; LiveWirü's 
performance was almost identical to that of Oracle Webserver at 
atl three user loads. 


DATABASE SERVER RATINGS 


BEST OVERALL 

Microsoft Internet information Server 

Rave of use, versatilité and ouisraruling speed make this lhe clear winner. 



VERSION 

PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

USABILITY 

OVERALL ÉVALUATION 

Microsoft Internet 
Information Server 

1.0 

Free 

kk ★★ 

★ k kk 


itititit 


Oracle Webserver 

2.0 

$2495 

★ tt k 

** 


itit 

■kir 

Web Site Professionat 

1.0 

$499 

★ ★ ★ 

k k irit 

* ★★ 

itititit 

kkir 


***** Outetanding * * * * Very Gûod ** * Gocd * * Fan * Pmi 
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cation flexibility and power of ail rliese 
prodncts. But WcbScrvcr is far more dif- 
ficuît to learn and use rhan the others, 

F E A 

T U R 

E S 



Microsoft 
Internet 
Information 
Serve r 

Oracle 

Webserver 

WebSite 

Professional 

of fers in ferior performance, and supports 
only Oracle databases. 


Website Professional 

MAJOR COMPONENT5 

Internai server 

✓ 

yf 

✓ 

WebSite Professional is an enhanced ver¬ 
sion of O’Reilly’spoputar WebSite Stan¬ 
dard^ and it offers enhanced Internet 

Daiabase-access lools 

WÊÊKÊÊKÊÊÊ 

WÊÊKÊHKÈk 


DATABASE SOFTWARE 

Web browser 

✓ 



Personal Web server 




security feat Lires. Rat hcr rhan building its 

HTMLedilor 



✓ 

own data-access nu-dianism, O’Rdlly 
chose to bundle Allaire's Cold Fusion, 

INTERNET-SERVER FEATURES 

HTTP server 

✓ 



which you can purchase feparatdy (in 
Standard or Professional versions) and 
vise with other Internet servers. 

FTP, gopliûr servers 

i/ 



WinCGI support 


* 

✓ 

1 S API a upporl WÊÊÊÊÊÊÊÊtHÊÊ 

fSBÊÊHÊKIWÊ 



SSL, encryption support 

i/ 


✓ 

Cold Fusion approaehes database ac- 

SHTTPsuppoit 



■HBBHHHHi 

cess tnuch like Microsoft 1 s IDC does. ïr 
uses ODBC, sends SQL commands to a 

Diroclory-Jevel road/wnlo 
permissions 

✓ 


✓ 

Virtual trees 

HMHHM 

BHHH 

HHHHHIHHi 

database, and formats the rcsulrs using 

Altaw/disatlow directory browsing 

✓ 



an HTML.remplace. But Cold Fusion em- 

Multiples Virtual servers 

Bjf 

tSÊÊÊIÊÊÊÊÊ 

■■■■■i 

beds tLie ODBC spécification and SQL 
commands dtrectly in the HTML teni- 
plate rat ber than using rwo se pa rate files. 

ADMINISTRATION FEATURES 

Adm i n ial er u s i ng We b browser 

» 

✓ 


Pass Word -p roteet ad mi nistra 1 or 
access 1 rom browser 

❖ 



Like 1DC, Cold Fusion uses spécial 
commands to delineare resuit sections 
tliar repeat for each record returned b y 

Adminisler multiple servers 

from single location _ 

s 

</ 

✓ 

Dynamic toad moniloring 




Automatic logging lo database lablo 

✓ 



a query. But un like in IDC, a single Cold 
Fusion remplace fi le can incorporate mul¬ 
tiple queries, with each resuit section ref* 
erencing a spécifie query. Unlike in Gra¬ 
ciées PL/SQL, you catTt nest mie query 
inside tlie resuit loop of another. 

Log-analyaistooL 



hbmhi 

Starl up/shut down database 
using Web browser 

❖ 

i/ 


DATABASE'ACCESS FEATURES 

Support multiple database origines 

✓ 

Oracle only 


Database on different computer 
from Interne! server 

✓ 

✓ 

✓ 

The lack of 1F... H LSE logic (which 

Allow mutlipte concurrent usera 



✓ 

Cold Fusion Professional does oifer) 
greatly limits flexibility in dîsplayingand 
formatting resu 1rs. But the availabîlity 
of multiple query resu 1rs allows sortie 
options not avai labié in Microsoft T sLDC; 

Incorporate dalabase data in HTML 
pages; display images from data base 

✓ 

✓ 


Incorporate data passed from another 
HTML page 

✓ 

i/ 


Pages generale d dynamically 
on access 

✓ 


✓ 

Can usedalabaso-specfio SQL extensions </ 

t/ 


for ex ample, a data-entry form can hâve 
multipledata-driven pick lists. 

Another différence from HTC îs the 

Single U RL can Initiale multiple 

SQL commands 

✓ 

✓ 

✓ 

Multiple query-resuit sets in 
single HTML page 

-> 

✓ 

✓ 

use of CGI. Àlthough WebSite Profes¬ 
sional p ro vide s its own interface (which 
is çalled WS-APl) for applications devel¬ 
opment, Cold Fusion is a CGI applica¬ 

Nested resu! t sols (for each row 
returned in query A, exoeuî© query B) 


✓ 


Conditions! résulta disptay (IF.. ,ELSE) 

i/ 



Transactions (begin* commit, rollback) 

WÊÊÊÊÊÊÊÊÊ 


WÈBKÈÊtÈHKÊÈËÊ 

Database access via CG L native API 



i/ 

tion. f lere’s a sample URL: lmp://www 

Database access via Java 


WBKÊÈKÊKÈ 


a i s 1 1 . co m /cg i - bin/db m h exe ? te m p ï are = 
tcmplateÿqüéry.dbm&cstate—CA. Inihis 

^ = yes; ^ =av&labîe in roert version. 





P E R F O R 



Microsoft 

Internet 

Information 

Server 

Oracle 

Webserver 

WebSite 

Professional 

One user 

177 

25.0 

1 g,e 

Two users 

19,7 

35,3 

28. G 

Four users 

25,8 

63,2 

53,9 

Eight users 

43.7 

114.1 

166,8 

T«Wâ üfe m seconds ; lower minbers ** bêîîtîf peffornianca. 



MANCE 


Wü teslod each of îhese servers using one, two, four, and eight 
test clients sending request s to an order-entry application. The 
test program sends uniform resource iocators (URLs) to the 
server as seon as it receives the response lo the provious 
request; there's no wait lime in the stream of the request/answer/ 
request cycle. In the real world, users spend time between 
requests, reading returned information and typing in orders, So, 
fora gîven number of clients on these tests, the actual syslem 
load is équivalant toamuch higher number of reallife users. 
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TECH FOCUS 


DYNAMIC WEB PAGES 


OLE, Can You C... My Data Request 


User 


0 User submlts query to Web/ 
data base application. 


n 


User 


Front 

end 


©Application décidés 
whether to resptmd to 
query with statîc page 
or script and générâtes 
appropria te URL 


©Web 
database 
server retums 
newly created 
page to user. 


M iridié 


_ 

Statîc 

page 


Doing Dymimic D;ila 

A normal data base server rie li vers query resuit s to the uscr's terminal, 

Providing Web access requïits duc additional step: forma tting the rcsults 
in Hypcrtext Markup Lanyuage (HTML)- From a browser, the user sulmiits 
a unifurm rèsource locator (URL) spcdfyiny either a script (to be execut- 
eri on the server) or a file. For example, the foNowing URL wnutd request 
Microsoft’* Internet Information Server (IIS) tucxccutea script: hl1ji://www 
.nstl.com/sample.iric-Thc résulte arc returneri direct ly tn the server a* HTML 
insteari of being saveri as fries. Such HTML pages prmluceri hy script exe¬ 
cution are caHeri dynamlc pages bccause their content tan be different 
eaeh Time the script is cxceuted, HTML pages store ri in files are calleil sta- 
lïc pages bccause thcîr content riocsn't change between requests unies* 
an administratorordevclopcr explicitly modifies the file. 

Web database applkaLions can use cither stnlic or ctynamic payes. Any 
database programmlng tool can produce statîc pages hy wHting ont put to 
a text file with appropriatc HTML formaLtïng. Dynamic payes aren'l so easy 
toprûriucc.Thcy rcquireîpecializcd applications thaï can accept requests 
from an Internet server, accès s n database, and rcturn HTML direct ly. 

Dynamic pages of fer twu capabilitiesrmt a variable in statîc pages. First, 
a script ean query a database based on user-supplied sélection criterîa, 
which can differ eacli time, For example, the foliowing URL requests the 
query.idc script to reltirn only those records wlicre the variable "State" con¬ 
tai ns the value CA: http://www.nstLcom/queryd[lc?staté=CA. 

A second capability of dynamic pages is data cnlry. A user can submit a 
request fora script that perforais au insert or update operation rallier than 
a query. Flere the script must rccognize the variables inciudcd in the URL 
as data with which to update the database. Man y browsers allow the dis¬ 
play of forms, which arc HTML payes where user* can enter information 
intofidds. Wiien the user finishesentermy data, the System translates the 
information into a URL with variables, similar to the above example. 

For a URL tn initiatc script processiug, the Internet server must cxc¬ 
cute annther program, pas* information to it, and g et information baefc, 

The Common Gateway Interface (CGI) is an API, supportetf liy virtuaily ail 
Internet servers, that allow s interaction between an Internet server and an 
application. Unfortunatcly, CGI is iintoriously slow, so many Internet servers 
provide their own, more efficient API*. Microsoft ÜS supports internet Server AFI (ISAPI); WebSite Prufessmnai supports WebSitc API (WS- 
APUïand Oracle Workgroup Server supports Web Request Broker (WRB).Most Interuet-server dalabase-access mechanismsuse their own 
APIs, but Cold Fusion* used by WebSitc Professional, rs a CGI application. 




0a] 

S ta tic page 
Is rctrieved 
and relumed : 
to user. 


Web 

database 

iiSHi 


©b) Script 
generales 
SQL State me ni 


L 


ÏMrieve 

Build 

page 

50 L query 


Back 




O Database 
retums 
appropriai 
script format 
as HTML. 



examplc, dbml.exe is the Cold Fusion 
CG 1 program, and query.dbm is the rem* 
plate, whichalso spécifies the data source 
and the appropriatc SQL to execute. The 
Cold Fusion CGI program initiâtes the 
Cold Fusion NT service (set up du ring 
software installation), which exécutes the 
database operation and chen rcturns the 


formatted HTML to the Internet server, 
01 thèse threç products, WebSite Pro¬ 
fession al is themost versatile and the cas- 
lest to learn.The îimited version of Cold 
Fusion bundlcd with the package lirnîts 
its flexibilité but it offers a numberof 
powerfui features, induding multiple 
query-resulr sers. H] 


Mark I iettler is on the Software Digest staff 
ai N.S’7X. You can rca ch him ai markh@nstl 
,com or at editors@blx.com. 

Evaluations in tins report represent the indû¬ 
ment of BYTE editors, basai tn part on ex¬ 
tensive tests condncted by NSTL, Inc,, as 
duaimcnted in a recent issue of its numthly 
Software Pigent covering the Microsoft and 
Lotus suites, Jlb huya cofry of that report, with 
its ouni évaluations and data, contact NS LL 
at 625 RsdgePike, Coiishnhocken, BjJ, 19428; 
(610} 94 ï mm;fax (6Î0) 941 -9950; on the 
Internet, editarsQi nsticorn. Fora suhscrip- 
tion , cal! (800) 257-9402 . BYTF magazine 
and NSTJL are bath aperating units ofThe 
McGraw-Hill Compatîtes , Inc, 


PRODUCT INFORMATION 


Internet Information 
Server 1.Q 

Free vî:i dti^nload; rnuvt 
run unrit’r NT Server 
MlcmsuftCurp. 

Red moud, WA 
|2üg)B ü2-aoeo 
1 1 11 p ://www, m Icfubult. com 
Prête 10U4 unlnqutryCant. 


Webserver 2.0 

$2405 
Or.idc Curp, 

Rcdwouü Shorri r CA 
(415)5DG-70ÛÜ 
fax; (415)5ÛG-720D 
Il tt p ://w w w, n rq e Ic.cii ru 
Circjc 1 Û 0 S 
ou IriquîryCard, 


WebSite 
Professimml 1.0 

$499 

O'Ri’illy A. Assodatcs, Itu - . 
ScbaltÛpOl, CA 
( 7 Ü 7 ) lîZO-QEri îi 
fax: (7Ü7} 02U-0104 
ht tp ;// ww w, ur.i. eu m 
CinTe i ou g mi InciuIiyCard. 


Llvc Wjrc 
Frofessiimai 
$GÙ5 
Nctiçapc 

Cuinrmifiicatinus €urp. 
Mountain View, CA 
(415) 337-2555 
h 11 p \H hpnte.ne Ueapc.com 
Grrii.'' |pS7 on Ingiiiry Caïd, 
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PHÛTOGRAPH: KtLUÈ WAL5HC 1R56 


Jon UdelS 



ch protocols and e-mail 
toge cher niake a curions two- 
headed beast. Using e-mail, I 
can push data to your com¬ 
puter. Using die Web, y ou can pull data 
from mine. 

Lately, Eve noticed that peuple push 
a lut of btgdocuments înto my niailbox— 
documents that wouldbe more useful ro 
me if they were on the Web. Why mai! 
riiem? Ifs nor becâtise the senders doiCt 
uperate Websites* Manydo. Butnorhïng 
a le rts me to the appea rance on thosc sites 
of new documents intended for me. 
Hence the use—or, I would sa y, rhe 
abuse—o£ é^maîL 

In tins montlfs column Fil describe a 
simple way to itnprove e-maii and Web 
synergy. Ir involves an extension of EVTE’s 
Virtual Press Roorn (http://www.byte 
.conv'vpr/vpr.htm)* VPR streamiines com¬ 
mun ienti on beiween vendors and BYTE 
edirorsby euabling vendors (or their pub¬ 
lic-relations agents) to submit press 
releases and product descriptions direct* 
ly ro a searchable, navigable Web archive* 

The problem with VPR’s first incarna¬ 
tion was that edi tors had to log in and 
actively seau the archive. Once the nov- 
dry vvore off, they didn’t do that archive 
check on a regu la r basis. Should VPR, 
rherefore, deliver its documents to edi- 
rors as e-mail? No way! That would fur- 
ther overload mailhoxes that are already 
groaning vvith broadeasted documents. 
Instead, 1 decided that VPR should use 
mail properly, ro deliver messages rat hcr 
than lengthy documents* 

VPR Update, Version i 

The daily VPR update delivered to edi tors 
contai ns a summary of the la test b a te h 
of documents added to the archive, along 
with pointers (URl .s) that lead to the doc¬ 


uments themselves. Here’s part of yes- 
terday's update; 

Company: TDK Systems, Inc. 

Title: TDK Systems introduces 
lOOBase TX LA N Card 
URL; http://dev5.byte.com/vpr/ 
vprl4Û4.htm 

The Perl script that produces thèse 
messages is straightforwàrd* S orne of the 
fields 1 wanted to include in the update 
were stored as META tags in the VPR 
header (see http://w\vw. b y tu. co tn/a r xi 
9512/sec 9/art l.htm). Vd already written 
a fonction to extract these fields in order 
to build viewsof the archive b y company 
and pn >duct (see htrp : //www.byre.com/ 
art. vpnabs.pl). Other fields, sttch as Title 
and Summary, arenT stored in the VPR 
header. They Ve just sections of each VPR 
document. But since the script that writes 
the se documents guarantees regular 
structure, these pseudo-fields are easily 
recoverable. 

What makes VPR Update effective is 
rhat each update message indudes a link 
to a complété document. HereVan exam¬ 
ple of how it can work. On February 29, 
Susan Nicolïs suhmitted an announcc- 
ment for General Magic 1 s new Active 
Web Tools. On Match 1, it appeared in 
BYTE editor Rex Balda/iYs VPR update 
message. Intrigued, Baldazo clieked once 
to view the document. From there he 
clicked again on Nicolls 1 “muilto” URl 
(activated aucomatically by VPR) to 
acknowledge receipt of rhe document 
and request rnore details* 

It would he great if things al way s 
worked this easily but, unforrtmately, 
thereV a catch. Baldazo had to be rtmnmg 
the Netscape 2.D mail client, which cou¬ 
verts Web ad dresses in message textsmto 


lue, clickable links. Edi tors who reccive 
VPR updates on their BIX or ce;Mail 
accounts miss ont on thèse lînks. Of 
course, they can eut the Web address to 
the dipboard and pasfce it into a brows¬ 
er. But that's like getting up off the sofa 
to change ehannels on the TV, Life 1 s too 
short, We déni and instant gratification 
and, in this case, we should bave it. Lotus 
Notes u sers take for granted the ability to 
mail doclinks ro or lier users. It’s a pow- 
erful technique that Internet users should 
be able to take for granted, too. 

VPR Update, Version 2 

Inactive links weren’t rhe only problem 
with version 1. S o me e d i to rs wa n re d 
weekly rallier than daily updates* Others 
wanted updates with more, fewer, or 
different fields than those provïded by 
default. Thus was born a Web application 
that en ah les editors (and, more reçu ml y, 
sales and marketing staff) ro specïfy: 

1) the e-mail ad dressât which ro reccive 
updates 

2) the fréquence of updates (daily or 
weekly) 

3) the set of fields to be craiisniitted (i.e.. 
Company, Product, Title, Date, 
Summary, Contact). 

This application rcquired a Hypertext 
Markup Lan gu âge (HTML) form 
connccted to a data hase of préférences. 
For the piunned 20 to 50 users* that 
data base tlidn’r hâve to be anyrhing 
fancier than y et another structured ASCII 
text file* Reading that file in Perl was 
trivial; it can easily absorb an ASCII 
représentation of rhe necessary data 
structure, an associative array of lises 
ccmtaininglists, But imlike ï .isp, Perl can’t 
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Web Project 


Push Me, Pull You 


Anatomy of a WebObjects Application 

Eilitors can change how and when 
to receive new product information. 

Editûrs use the logîu screen to access tire 
préférence screen, where WebObjects 
foandfe the task of mailing sure 011 c 
éditer f s prêter en ces ihm't get mîml uji 
wrtli other editürs 1 préférences. 

iogin screen 


WebObjects provicies the riested structure for the application. 

WebObjects tre e > 

~ r prêts/ 


Fîtes m tliis dirodoiy 
drive the logïn screen. 


prefs/login.wü/ 

prfMstinnoy’bpiuioi 


User 

Fassï 


Jcn Udell 


Files in tliis directery drive 
the préférences screen. 


riubmJI | 



appli cation, wos 


ld userArrayï 
ld prefsDIctj 
ïd fit kit Est; 

ni freqUib 


session id prêta Array; 
session kl freq Sélection; 
session Id fleïd Solo étions; 



Preferences screen 


0 User. JonUdeîl 


E 

l Posi: 


2 Mail; 

j o n_u0 devS,by t e.c on 

S Freq: 

datly 

il - 



4 Mds; 



date 


GUbmJl 


J 


p refs/pref s. wo/p refs, html 


< W EBO EU ECT HAM£= 11 F OHM 1 > 

UMncWEBOBJECT NAME^'A ySEft">^/WE0OBJECT> 
Fau;< WEBOOf ECT NAME- 44 PASS 4 ‘ > <AVEÜOmECT > 
Mail; cWEBOBJ ECT NAME^CMAIL'S^PMaiECta 
Frwiî<WEBûaJECI NAM E= "OtEQS m > </YiE£Û EU ECT> 
Rtlds; « WEBOftiECT NAME= T1E10S 11 > EBQBJI CT > 

■ VYEÜÜEUECT NAME^"SUnMIT"><AVEBOOJECT> 


More aro the bîndings hetween the 
préférences larrn artri the N eut tomponenta. 


Thèse objecta 
jiave application 
sc ope. 

These objecta bave 
session scope. 


p refs/pref s. wo/pref s. wod 


FÛRMïWÛFg™ {molli ad= 1 , PÛST"i)î 
A.USEI?;W 0Stnng{ 
vAlu«^WOApp.»Ut«n}; 

FRiQS : Wûpüp U pButlün { 
lirinWOAppiroqUH; 
itlf'Cfiüii=WûA|)ji,lrt(jSd(ÆtJün;}; 

FIElOSiWDBrmmr { 
liit=WaApp.BtldUa; 

«lcctiont=WÛApp,ficiLfSükctiûrti; 

liaa-B 14 ; multîple=YES;h 
SUBMmWÔSubmilBuMon { 
actbii^ record Mo;b 


VPR preferences 
database, In Next 
dictionary format 

{ 

"fou IkdT = (jw_kiâ értîiitt.Èûai.daiy, (toaç.littüiranicafll)) ; 
"Üirct tarit t * ï - ( liai e.ntw i l)ii.cofn,diilr,(t onip.tlU.sitfnmJ ); 
"lèrry Paumt-Ele" - (jcmp *î t ar ttM .ne td % f t ûnîp }; 

‘Uu kch H âbn.CMi.didï.tcMiv.tiU) ): 
tutM C (scûhrfellubiK «Kn, weekly, f co<i^ r |iU) ) ; 

Rt x Bailla &"=(i y d m u lap jaonadjiitdaiîMcwnp.pf od r litf) ); 
ï 


The awake metliod for the 
preferences screen Joads 
the prefsArray object, * 
whfch is bonnd to the 
fa nota drop-down Iht, to 
the cuirent user 1 s 
ilïclionary eirtiy* 

The record Me method * 
updates the dictionary 
entry with a new 
prefsArray contaimng 
tbe user 1 s choie es. 

Hereta the lino that 
writes the dictionary ont. 


-Tbe componenta declared bore rnap betweon 
Noxt objecte and HTML widgeta. 

WOBrowser, for example, encapsulâtes ttio 
behavior of an HTML drop-down Jist box. 


p refs/pref s. wo/p refs. wos 


*awiUtEWOAp|) utFnffAmy: I 

{WOApp prcfiDitt] oliJsclFeiKcyï UVOAppaUwdH; 
jwOApp letAEntAlf: {[WÛApi» prefiArray) ûbjadAtlfldtiK: 1)1; 

IWOApp utFrftqSeteclicA: [EWÛApp [neliArr^yi obJectAtlndtic 211: 
tWÜApp k I Fk kl St Action i: UWÜApp prehArray] objKÜWndu: 311; 

f rturn i*H;J 

■ -nrtâfriMa {[|W0A|i|> preftDkll tetûbjecb INSMutAbleArray 
AmtyWithÜbJftcn; IWOApp aPauwardb 

IWÛApp aEmftilMWOApp froq&lectkri], IWOApp fwJ^lfCtiaai], nül 
Coi«6ï: EWÛApp iUwt)); 

^EEWÛApp prafiBEdJ wrtl«Tonia: 

G n F\\iwb\\ciJ' blpV^r»fi ,, AlûmlïaJ I>î VESJd 


How WebObjects manages VPR update preferences. Users can vîew and change their settings with 
a browser. Behintl the scènes, HTML templates and Qbjectivc-C scripts drive the application. 


nativedy wrke back a changed version of 
tliis structure in ASCII form. 

Beyond Perl: Next’s 
WebObjects 

Of course, there are ways to make Perl 
structures persistent. In Unix, Perl can 
store f lat asso ci a 1 1 v c a r ray s i n D B M 
databaies. Ft>r nested structures, whicli 
this application requires, Perl 5 modules 


implement persistance. But there’s more 
to Web developmentthan Perl. J lerewas 
the perfect opportunity to test’drive 
Next's WebObjects, whîch Pd recently 
downtoaded front http ://www. ncxt.com . 
I\ r e al ways liked Objective*C and the 
Next objecr libraries, but 1 ne ver had a 
convenient way to deploy applications 
built with them. On the Web. Next ta 
toolkit and mauy other software toolkits 


enjoy immédiate mainstream applic- 
ability. The frecdom is exhiiarating. 

WebObjects is availabié for Next, 
Solaris, and Windows NT (Intel oniy) 
platforms; Pm m 11 n i ng ir ou NT. 1 r works 
with a variery of Web servers; Pin using 
it with Microsoft ta Internet Information 
Server, And it works with any browser 
because ail the obj ect intel ligence lives on 
the server side. continued 
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EMBRÀCE 
THE INTERNET 
WITH LOTUS NOTES 


Lotus 


WûriringTogether 

Circlê 611 on Inquiry Gard 
(RESELLERS: 612 . 


As the Internet expands and croates new business 
opportunities, Lotus technologies provide the platform 
for the intégration of the Internet and Intranet into 
your daily business. 

Notes and the Net 

WeVe brought the power of Lotus Notes- to the 
Internet/lntranet Only Notes 11 ' Release 4 offers 
réplication, authenticatîon, directory messagïng and 
security services în a single package - a fuiI sel of 
proven facilities for developîng funaionaUy rîch busi¬ 
ness applications, opérâting across platforrm, And 
now, Notes Es the software solution for developiog 
interactive and secure Internet business applications. 

Introducing Domino 

Donrrîno îs code name for the new server technology 
whîch transforms Lotus Notes into an interactive Web 
applications server, allowing any weo client to part ici - 
pâte in Notes applications securely. Domino bridges 
the open networking environment of Internet 
standards and protocole wîth the powerful application 
development facilities of Notes. The new Notes server 


provîdes businesses and organ testions wilh the ability 
to rapidly develop a broad range of business applica¬ 
tions for the Internet and Intranet 

...and More 

Lotus' InterNotes™ Web Navigator delivers Team 
Surfing 1 . Much more than just a browsing tooi, ifs 
Internet access integrated into the core Notes 
environment Features lifcc Web Tours and 
Recommended Pages allow users to share Internet 
expériences and resources, îhus sharîng valuable 
knowledge and addïng to team collaboration, 

Qihcr Notes Internet produets and services include 
InterNotes News for managing USENET aceess, Notes 
Network Information Center for direct Notes-to-Notes 
communication, lotus Notes^ewsstand** for subscrip- 
tion-based publications over the Internet and more. 

www.lotus.com 

For more information on how you can çmbrace the 
Internet with Lotus Notes, and to get your copy of 
Domino, explore Lotus on the Word Wide Web at 
v/wwJûtus.com or call 1-800-828-7086, ext. C177 P . 


* In Canada , ca!l 1-8Q0-G0-LQTUS. Development Corporation, 55 Cambridge, MA 02142- 

Lotus Notes jj a regutertd trademark anti Notes, tofuî NotcsNcmsWnd and InterNotes are trodemarii of Lotus Oe.xlopmcnt CorporoUon 








Web Project 


Push Me, Pull You 


BOOKNOTE 


j SQL for 
i Smarties; 
fl Advanced SQL 
Ef lU Programming 

1 hy Jot? Cdki) ( S a 0. fj ) 

® Morgan Kaufman 
h tt p :// ww w.mkp. eo m 

You can y q a long way managing data 
with Perl, but eyentuatly yau bave ta 
break oui a real databasc* Whcn y nu do, 
here*s an excellent, vendar-ncutral 
refresher course onadvanced SQL 


TOOLWATCH 


Ce[Animator($ 249 ) 

F u t u reWave So f t wa re 
San Diego, CA 

http://www.fu turc wavc.cûni 
From the maker of SmartSkctcii, the 
rnnst Intelligent paint/draw hybrid l r vc 
seen, cornes a nîfty tool thaï Itullds vec- 
tor animations for the Web. 


Like nearly ail the touIkits char map 
database records to Web forrns, WebQb- 
jects encodes the rnapping using HTMI 
templates {sec A iu the figure on the pre- 
ceding page). Unlikemany of the or lier s, 
though, the Web Objet ts remplace lan- 
guagë does not express logic such as “If 
Fieldl > Field2thenoutputEield3. 1T You 
encode higher-level behavior b y declar- 
ing a set of Web components {see B in 
the figure) and writing ao Qbjective-C 
script (sce C in rlic figure) to manipulate 
rhose components. 

Anatomy of a WebObjects 
Application 

The flow of events in a WebObjects 
application begins vvhen a user clicks on 
a URL like rhis: 

www.byte.com/cgi * 

bï n/WebObjects,exe?prefs 

where prefs refers to a WebObjects 
directory rree contaîning remplîtes, map- 
ping files, and scripts. WebObjects,exe 
is a small, transienr s tu b responsable 
only for sending a request ro a daemon 
{Unix) orapfocess (NT) that implcmejiïs 
the guts of an application. This stub-and- 
daemon architecture minimises Com¬ 


mun Gateway Interface {CGI) overheaeî, 
lu rr lier mure, it makeseven the humbles? 
WebObjects application {like mine) 
inhérent lyscalablc. 

Users log iu ro get to tlie préférences 
screcn {sec D and E in die figure). Sinee 
HTTP is srateless, liow can rlie applica¬ 
tion avoid mixing up the préférences of 
one user wit h those of anotherr WebOb- 
jects handles tins autontarically by créât - 
ing stateful sessions, stamping transac¬ 
tions wit lun a session with HTTP cookies* 
or (for browsers that can Y Han die cook¬ 
ies) with hiddeii fields, To tap into this 
State management you need only déclare 
objects, such as the préférences lisr, to 
hâve session-level—radier thanapplica- 
tioo-level—scope (see F, the WebObjects 
tree, m tlie figure). 

The comportent!* 1 used werc the sim- 
plest kind: HTML intrinsics such as the 
password textbox and the drop-do wn Use 
box. But the class Hbrary that supports 
WebObject s al so p rc i vidc s fa n ci er co m p o- 
nents, such as a calendar. These compo¬ 
nents, unlikc tlieir java countejcparts, 
require no extra client intelligence. Ulti- 
marely, the libraries render everything as 
1 TTKIL usable by a i ty forti is -ca pable brows- 
er, That "s a refreshmg écho of tlie Wetrs 
original sïmplicity and uni versai ity Com- 
ponentscan, meanwhile, enjoy the full 
bene fi tqfobjecr orientation. Inafamilyof 
components related by inheritanee, for 
example, changes in appearatice and 
be havior p rt i pagate automaticalï y. 

Setting Your Preferences 

On the preferences furm, a user can 
change tlie e-mail address, tire update 
frequency, and the lisr of fields iucluded 
in tlie update. The déclaration of tlie form 
component naines the routine thnt\s 
wired co the Subniit button, That routine 
lias accès s to the session o bje et contai n ing 
the ctirreut useras list of preferences and 
to the application object containing the 
dicrionary of ail users 1 preferences, A 
dicrionary is the Next (and S mal Irai k) 
équivalent of a Perl associative array—a 
set of naine-value pairs, Two lines of 
Objecrive-C suffi ce to update the 
dictionary, rhen save it to disk (see Ci in 
the figure). 

Sa v ing the dictionary as a text file 
works fine for the few dozen currcnt 
users. it elearly woiiY work fine for tons 
of thousandsof users. This scénario isnY 
far-fetched, either. Pm planning a regis¬ 
tration System for the BTFE Site, and Per¬ 


sonal i^ed delivery ofVPR updates will be 
one of tlie benefits that registered users 
enjoy. WebObjects Enterprise, tlie liigh- 
end commercial version of what Next 
gives a way for free on the Web, was Built 
for jobs like dus one, It includes Next* s 
Enterprise Objects Framework, which 
créâtes persistent map pings between 
objects (such as my preferences dictio¬ 
nary) and Sybase or Oracle data stores. 

It would take more than one project to 
jùsttfy the 523,000 price tag for WebGb- 
jeers Enterprise. And the midrange ver¬ 
sion, a S25G0 product called WebObjects 
Proj doesnY offer rhe same compeîling 
abstraction of data management. So EU 
probably end up with a different solution. 

But even if 1 doiTt buy Next’s toolkit, 
l absûlutdy buy into NexTs development 
philosopliy: True object-oriented busi¬ 
ness logic, mapped transparently to plaiu- 
van ilia HTML wîdgets on rhe front end 
and ind us trial-strength SQL storage on 
tlie baek end. Thisservcr-centric model 
ru us coiitrary to the clienr-orienred 
Java/ActiveX movemenr but, for right 
novv and for rhe near future, this 
approach can deliver Web applications to 
a lot more users. 

Finishing Touches 

My WebObjects application only gers and 
sets preferences. Idéal 1 y it would créa te 
and send updates, too, but tlie free 
ve rs i o n o f We b O b j ects ca n Y call a m ai 1 
program. You can lin k this capability into 
your application with WebObjects Pro, 
but for me it was easier to handle this 
chore in Perl, Scheduled torun daily and 
w eekly, a script ( 1 1 ttp : // ww w, b y te. co m/ 
a r t/do wn 1 o a d s/prefs. p 1 ) par ses the 
preferences file, ex tracts requested fields 
from VPK documents, créâtes update 
messages, and sends them. 

The final resuit is a hybrid application: 
half Perl, half Objective-G, It's a hybrid 
in another sense, too: half e-mail, half 
Web. I rliink the world needs more of 
these. Consicler lise servers. If s feasr or 
famine: either too mueh information or 
noue. A hybrid push/pull approach 
would be so mueh nicer. Vd still recel ve 
timely updates, but I could drili down for 
details on my own ternis, 

Next time you want ro e-mail me a 
hefty document, do us both a favor, Just 
ma il me a pointer. 10 


Jon Uiîeü (J u d ol I @ blx.co m ) is BYfE’s executive 
editor for new media * 
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Telecom 
Gets Wild 


BVTE 

spécial 

report 


Who will be best equipped to deliver 
tomorrow s digital networks ? 
Consider today ’s road maps 
for merging data, voice, and video. 



Convergence 

Strategies 

An any-to-any global network is a 
compelling idea. When will we 
overcome the complex technical 
hurdles that stand in the way 
of making it real? 
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Data’s New Voice 

Voice/data intégration continues 
to get a push from real-time audio 
technologies and new 
télécommunications standards. 
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Global Video Village 

Three broadband technologies 
bring us a step doser to making 
video over global networks practical. 
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HE WEATHER CHANNEL 
MMON? 


WHAT DO LOCKHEED AI* 

HAVE IN 


THEY USE THE HIGHEST PERFORMING 
MULTIPORT COMMUNICATIONS BOARD IN THE INDUSTRY! 



OS/2, and Linux. If you are already using one of these drivers, 
ali you need to do is install your RocketPort card. I/O 
mapping éliminâtes memory conflicts and allows plug and 
play compatibilité RocketPort also gives you 30 times faster 
Processing! This host CPU efficiency allows you to add 
more ports or free up vaiuable CPU tima 


mm 


Ti,T* !>*! 


Wen these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
contra!, they chose a Comtrol serial communications board. 

Comlrol's RocketPort is lhe industry's fastest 
controller Twice the speed of Digi’s Acœleport 

This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. 


Using this technology, internet access speed 
can be increased Ifîx from 28.8 Kbps to 
460 Kbps full duplex across ail ports. 


ri tartmtl fcpoèd Ul Jtbpt 






Comtrors software drivers and technical support make 
iî easy to switch* We provide drivers for Novell Netware 
Connect, Muitiproiocol Routing, Windows NT RAS, UNIX, 


For your addittonal needs, our technical 
experts are just a phone call away to give 
you step-by-step instructions. 


See for yoursetfi Call 1-800926-6876, e-maïl 
os at info@comtrol.com, or look us up on 
our website: http://wwwxomtrol.com. 
Comtrol provides a 5 year lîmited warranty 
and a 30 day risk free trial for ail products. 


Get the best board at half the cost and personalized support from the company that created the multiport 
indu st ry in 1982 — the only company with 14 years of experîence.„ComtroL 


Circlo 1 70 on Inquiry Gard. 
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Convergence 

Strategies 

Although any-to-any digital networking is still a pipe dream, 
there are any mtmber of ways to start filling the pipe. 

By Larry Yokel! 


n isten to télécommunications companiesand you 
mi glu thmk tbat convergence isas easy as a gameof 
connect the dots. Sketch ont lin es to the righr end 
points and presto!—-you hâve a digital data network 
chat seamlessly intégrâtes text, voice, and video rraffïc. 

The dream of convergence is alluring, but reality niins 
everything. Any-to-any dig¬ 
ital networking is complex 
because it must accommo- 
date a hast of legaey and 
leading-edge technologies» 

Once you interconnectpro- 
tocols and network lay- 
ers—no easy fçar—you 
hâve to inake end-user 
applicationsready for a sin¬ 
gle, global network» And 
what thorny technical 
probîem would be com¬ 
plété without an Internet 
élément? Will the Net be 
the golden cornucopia for 
any-to-any networking? Or 
will it collapse under the 
weight of its own success, as 
cynical experts hâve sug- 
gested? To understand the 
technological challenges of 
establishing any-to-any dig¬ 
ital networks, let’s look at 
rliese hurdles one by one. 

Puzzle Pîeces 

What technologies hâve to 
converge to makc any-to- 
any networking a reality? 

Start from the top wirh 
adv anced backbone plat- 
forms like synchronous optical network (SONET), asynchro- 
nous transfer mode (ATM), and Switched Mufti-mégabit 
Data Service (SMDS). Add to rhis relative newconiers to net¬ 
work access like ISDN, asymmetrical digital subscriber line 
(ADSL), and trame relay. Traditionnl technologies are part of 
the convergence puzzle, too, so you bave to factor in net¬ 
working standbys üke X.25, Tl, Systems Network Architec¬ 


ture (SNA), and dial-up networks over private téléphoné lines, 
Like the Wizard of Oz, who ru le d the land as that man behind 
the curtain, data networking providers—from relcos to long- 
distance carriers, Internet service providers (ïSPs),cableTVoper- 
ators, and Systems întegrators—must work under the covers to 
solve the complexées of iiuerconneeting nu mérous backbone 

and access technologies. 
Corporations worldng out 
an any-to-any networking 
plan will find as niany 
strategies as there are data 
networking providers, 
which mcans that the ulti- 
mate solution will probably 
be a mix of technologies. 
What’s more, the riglit mix 
for businesses will proba¬ 
bly be different than whar\s 
used in homes. In the latter, 
everyrhing from plain old 
téléphoné service, Basic 
Rate Interface (BRI) ISDN, 
ADSL, hybrid fiber coax 
(HLC), cable modems, and 
switched digital video 
(SDV) will play rôles. 

In the business world, 
“clear channel” TCP/IP 
using56-Kbps or Ll facilb 
tics, fraine relay, and Prb 
mary Rate Interface (PR1) 
ISDN will imrially domi¬ 
na te, sa y s Dave Seh rift- 
giesser, broadband net¬ 
working director for 
Luc e n r Techn ol og i e s, a d e - 
signer of communications 
Systems and software (and 
formerly known as AT&T Network Systems). “As ADSL and 
cable modems corne on-line, they will overwhelm franie relayas 
cap acides and we’ll be migrating to ATM," be adds, 

Forcorporate customers, w fullservice” is the message being 
heard from dam-networking providers. The listof offerings 
i n d ud e s vt 3 i ce, v i d eo, an d d a t a se r v i ce s vi a w irclino tclcph 0 n y, 
Personal communications services, videoconferendng, cable 
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Convergence Do’s and Don’ts 

U ntü data networking providers work out lhe technical and business détails of 
any-to-anÿ.digital networking , ffexibility shoüld be the watchword of your con* 
vergence strategy. Data networking intégrât or Don Clcavinger, chiof technologist for 
EDS's communications group, suggestsfivû ways to hetp mariage change, 

• Focus o n t h e I o n g ter m, Your m ai n c rite ria i n ch oo s ing d a t a n etworking t e ch- 
notogîes should be cost effectiveness andabiüty to accommodate evolutionary 
rather than ravolutionary change. 

» Plot a course and stick with it. Don 1 ! lurch from teehnology to teehnology just 
because y ou happen to read about something new, “Some managers décida (hey 
need frame relay immediately, even if lhey don’t really know what rt is" or how it might 
benefit their company, 

* Don't expert a quick fut from any technology, ^Customers often apply new tech¬ 
nologies to their exisling business processes and obtain mixed results, You must 
change your business processes tO take advantage of new technologies, 11 
« Invest in ATM to the desktop, if you've prepared your business for fondamental 
change, don't hold back making the movs tû ATM. ATM will help you cope with eus* 
tomer expectations for noiwork performance, “Peoplo who want Microsoft Exchange 
to operate within t Û-Mbps Ethernet today will want 1 QOBaseT the year after that. 
The year after that, 1 QOBaseT won'l bo adéquate. In contrast, ATM îo the desktop 
should satiafy customer demanda for the nexl five years, Furthermora, if you put in ATM 
to lhe desktop, you won 1 ! h ave to change the wi re-do s et switching fabric.” 

* Take mallers into your own hands when necessary. Many tariffed carrier data 
services aro eithor too high-pneed or inconvénient from a customer perspective, 
which leads companies like EPS to build a private ATM network to service rts eus* 
tomers. 4 0arriers like AT&T and MCI will accept oniy 53-byte celle [ATM data pack* 
et s] from their cust amers, no exceptions. Therafore, customers are required ta do ail 
data conversions prier to accessing the network. On a scaled basis, it might cost 
me $4.60 to adapl my SNA and frame relay traffic to the DS-3 format required by a 
carrier to ôonneef to their tariffed ATM backbone, [It would cost] $ 1 if î had stayed 
with plain old DS-3;' 


TV networks, digital near video on 
d cm and (NVOP), and highâpeed access 
to the Interner. In sonie cases, theseser¬ 
vices willbe régional; in othçrs, t hey will 
be national. 

For example, Bell Atlantic, which is 
in the process of merging with fellow 
Baby Bell Nynex, offers All@once, a 
package of data networking products 
that use SM DS, FDDI, ATM/çell relay, 
frame relay, and multiple dedicated pri¬ 
vate connections* Bell Atlantic also plans 
to evemually deploy a network that bas 
a switched digital video backbone with 
the final thovisant! fcet consi sting of 
ADSL over twisted-pair connections. 
“Our long-tenu vision is to deploy a 
complété end-to-end ATM solution,” 
according to Bill Lawrence, vice presi¬ 
dent of network Systems engineering for 
Bell Atlantic. "However, ATM isstill in 
ns infancy, and we don’t hâve a big 
enough fiber backbone in place to sup¬ 
port i t a r tins point,” he say s. 

For the neartetm, Bell Atlantic iscon- 
cenrraringon “in région” data network¬ 
ing solutions, wItère customers typicab 
ly hâve frame relay an d/or SM DS at the 
ends of their networks, “ISDN is more 
problematic, but we pop out into an 
S MDS cloud and then we couvert as 
needed to otheràcoess technologies. For 
rite mnst part, we rry to persuade our dis¬ 
tante rs to dtrect-connect ta our SMDS 
network,” Lawrence says, 

The U.S* Fédéral Communications 
Commission is working on a variety of 
régulations that will affect how RBOCs 
provide data networking services. "Right 
now, we are stül required tu pass our data 
transport to long-distance carriers when 
we cross IATÂ | local accessand transport 
area] lines,” Lawrence says. "In the 
future, we expect the FCC to drop thèse 
restrictions, and when they do, we 1 !! 
revise our data networking mode!.” 

Life at the 
Application Layer 

How can you prorect your invesrniem in 
LANs? MCI and other carriers hopéto pro¬ 
vide services that help in ter network lega- 
cy Systems, like SNA networks, and 
migrate tliem from a host-based design to 
adieu r/server ardlirecuir e* 

A 11 y ex perienced MIS di re cto r a p p re - 
ciates the pain ïnvolved in installing a 
LAN and the affects it lias on end-user 
applications» The problem becomes 
magriified as more corporate LANs are 


intercpimected to WA Ns and me trop oh 
i tan-area networks {MA Ns). “Front a 
wide-area networking perspective, we’H 
reach nirvana when our network evolves 
to a camptis-Ükeenvironment and appli¬ 
cations are transparent,” sa y s Steve Star- 
liper, vice president of marketing for 
INtërprise Networking Services, a divi¬ 
sion of US West Communications and a 
provider of LAN interconnection and 
ATM backbone services. 

The INtërprise strategy is to move 
beyond providing customers with a 
“dumb” bit pipe. Many tdcos provide 
services berween Layers One through 
Threë (the physical, data liuk, and net¬ 
work layers, respective!y, of the Open 
Sy ste m s I n te rco n n ce ri o 11 re fe r c n ce m t xl- 
cl). !Nterprise creatorsare focusing 
further up the protocol stack to Layer 
S even, where applications for su ch 
rhings as e-mail, file transfers, and trans¬ 
actions résidé. INteract could achieve 
applications transparency by bundüng 


bandwidth and application offerings. 
Tliis is a new strategy for data-network- 
ing providers, who typically assume 
customers will provide their own appli¬ 
cations. ÎNteract uses Microsoft^ Win¬ 
dows NT and BackOffice Server suite as 
its operating platfonn and incorporâtes 
Netscape’s Navigator for "plug-in" 
access to the Internet. In addition, the 
service uses Cisco Systems’ internet- 
wo rking plat fo rm an d p ro t oco 1 su p p on. 
Orlier value-added services indu de Web 
hosting, groupware via Lotus Notes* 
local content, fax, for ms management, 
vertical market applications, and trans¬ 
action processing. 

The strategy soumis gond, but data 
networking providers haven’t proven 
they can doit ver on the promise. This 
a p p r o a ch reci u i res p r o v i d e rs to d o s oui e 
software engineering. Nevcrtheless, 
sonie people believe that an ÎNterprise- 
like plan is the best hope for any-to-any 
digital data networking. 11 The carriers 
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[mustj break down walls and move up 
thc value chain toward providing sys- 
rems intégration services/ 1 says Don 
Cleavinger, chief technologîst for EDS*s 
communications group, a data net¬ 
working integra ton “Any carriers that 
stay in the commodity business of pro¬ 
viding bandwidtli and chcapcr Tl ser¬ 
vice will be missîng rhe boat. Orhersthat 
move up the chain will hâve a rôle to play 
[in digital întemerworking].” 

MCI rccognizes the potcnrial of this 
srratcgy but doesn’t implement it to thc 
extern that INterpriseadvocates. MCI ser¬ 
vices handle Layer Two protocol conver¬ 
sions, but the company expectg eustomers 
to take care of Layer Three conversions 
(e.g., IP to IPX), To make this transition, 
MCI in part will use routers to cormect 
eustomers to its SM DS or frame relay ser¬ 
vices. But the company cautions that 
me rgi n g legacy sy s rems in to a cl ien t/se r v- 
er architecture isn't for thosc who need 
instant gratification. “On a big network, 
executing a transformation plan can 
take up toayear, especially if Layer Three 
in ter networking k required,” says Steve 
Tabaska, MCI vice president for data ser¬ 
vices engineering. 

MCI expects to move frotn todày's 
se p a rate networks to an integra te d 
router scheme that supports multiple 
protocol s to achieve internetworking. 
“In effect, weTe trying to create an 
integrated router from a LAN environ¬ 
ment, and then evolve the LAN into an 
integrated WAN router environment,” 
Tabaska says. For example, MCI nffers 
X.25, ISDN, frame relay, SM DS, IP, and 
ATM services. Some of these cati be inter- 
nenvorked, whileotherscannot. “ISDN 
is reàlly a Layer One service; X.25, frame 
relay, SMDS, and ATM arc Layer Two; 
and IP is Layer Three/ 1 Tabaska says. 

Currently, MCI supports seven com¬ 
binations of internetworking for its ser¬ 
vices, including dial-up tu X.25; ISDN 
to X.25, frame relay, and IP; and frame 
relay to X.25, IP, and ATM. MCI does not 
support dial-up and ISDN access con¬ 
nections to SMDS and ATM, or frame 
relay to SMDS, among orhers. “Evolving 
a complété inter networking plan for 
MCFsofferings will take two ycars to pur 
in place,” Tabaska says. 

Sprint’s answer ro întemerworking is 
ATM to IP and ATM to frame relay, 
accord ingro Cathy Gadecki, group man¬ 
ager for ATM services, The company 
plans to bring on-line next year a pure 


ATM backbone for ail frame relay and 
IF end points. “We’ll be pushingput rhe 
frame relay backbone to rhe network 
edges and then pîiasing ont our frame 
relay backbone,” Gadecki says. 

In its currcnt cîrcuit-switched net¬ 
work, Sprint uses cither ISDN or 
Switched 56 services to provide access to 
its frame relay network, “In the near 
future, ISDN will become an access tech- 
nology as wcll as a backbone,” accord- 
ing to Gadecki. 


Sprint bas no intention of missing the 
w fuII service” boat. From a transport 
point of view, cost effective and easy- 
to-use ISDN, ATM, frame relay, and IP 
will be key enablers. “Sprint plans to 
complément our transport capabilities 
by providing managed network services, 
bundling in CPE [customer p remises 
equipment] offerings, providing IP secu- 
rity services, as well as other Internet and 
i n tra n et se r v i ce s, 11 say $ GaSgck i. 

While telcos wantyou to look no fur- 
rber rhan their product brochures tor 
ways to integra te applications, some 
competitors are building software tools 
to help y ou tu ni convergence cacopho- 
ny into harmony. Lucent recently an- 
no unced a software platform, called 
In fer no, that cou! d provide applications 
transparency on any-to-any data net¬ 
works. “h "s tlie dient/server multimedia 
équivalent of dial tonc,” Schriftgiesser 


says. “Inferno relates to thc signalmg net¬ 
works of today and will providé signal- 
ing for the transaction-oriented point- 
and-click world as well.” 

Inferno consists of a network oper- 
ating System; communications proto- 
cols, called Styx; a network API; a pro- 
gramming language called ï imbo; and a 
virtual machine called Dis. Lucent will 
I icense In fern o to service providers, télé¬ 
phoné and cable companics, applications 
developcrs, and content providers. Infer¬ 


no may even find a home in Internet 
terminais, hand-held devîces, advanced 
téléphonés, and set-top boxes. 

The Network Is the Home 

On the residential sîde of digital net¬ 
working, Time XMirner’s est! ma te d $50 
million interactive cable TV System i n 
Orlando, Florida, called the Full Service 
Network (FSN), lias become one of the 
most nota ri ou s examples of voice, video, 
and data services. Using a 1 -GHz HFC 
network, FSN incorporated an ATM-to- 
the-home scheme that required a mas¬ 
sive Systems intégration effort and more 
Unes of code than the first Apollomoon 
shot. The project has logged several 
ddays and substaurial cost overruns, By 
early 1996, thc service had more rhan 
4000 subscribers, but the estima tcd cost 
of thc network was more tban S10,000 
per subscriber, conhnued 


Two Approaches to Application Transparency 


Software 

Lucent provides an integrated 
environment ïvith a NOS, 
protacots, a programming 
language, and a virtual 
machine. This environment rides 
atop traditions! services. 


Tradïtional 

These network services are ail 
that eustomers typlcalîy received 
from télécommunications 
service providers. Customers 
then had to Nnd their own 
solutions to integrate 
applications over global digital 
networks. 



Ap plient ion 


Présentation 


Session 


Transport 


Network 


Data ünk 


Physical 


FuEJ service 

TeEcos now offer 
services that 
bon die everything 
from network 
services to protocol 
conversions to end' 
user applications. 


New tools meld applications and digital networks as telcos begin 
offering more than bandwidth. 
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The ©Hoirie network wilt use the cable plumbing cxclusively to 
ereate subseriber WANs and to provide Internet connections. 


Because of these mixed results, oth- 
er comparées arc raking a more modest 
approach ro the residemial market, 
@Home, a provider of high-speed Inter¬ 
net access and ondine content, uses cable 
modems cxclusively and départs from 
the convemionaî wisdom of offering a 
wide variety of acccss mechods ro the 
Internet. By 1998, @Home (cüfqunded 
by cable giant TCI) hopes to reach one 
million subs cri bers using cl iis strategy 

The (« Home network (in parts of 
California, Connecticut, and Illinois) 
will use a convemionaî TCP/IP platform. 
As it expands ro other geographical 
areas, @ Home will continue to sup¬ 
port end-ro-end multicasting using Stan¬ 
dard Internet protocol s, The company 
also will deploy its own ATM backbone 
network by leasing or purchasing access 
from tlhrd parties across the country. 
Tlii s approach means Home can keep 
its technology focus oghtï The majority 
of inrernenvorking issues will center 
aroiind cable modems and the cable 
plant itself. 

While ©Home and other s beheve 
in the cable TV network as a way todel iv- 
er data, PSINer, an ISP with more than 
320 points of presence (POPs) world¬ 
wide, is less optirmstic abouc chat piaf¬ 
ferai. O ver rhe lastseveral years, PSINer 
lias worked with Continental Cable vi¬ 
sion in Cambridge, Massachusetts, ro 
test high-speed Internet access via cable 
modems. The trial proves thaï cable 
modem hardware works, PSI Net says* 
but Interner connections over the télé¬ 


phoné network are still better than chose 
over cable net works. w What doesn’t 
work is overlayîng cable modem Systems 
on the existbig cable plant," says PSI Net 
ŒQ William Sehmder. ‘There are many 
probïems with upgradiug this plant to 
provide two-way capabiliries and to 
élimina te noise chat makes data con¬ 
nections unreliable. We believe ir is ber- 


ter, cheaper, and faster to use the télé¬ 
phoné plant.” 

Internet Dominance 

At the heart of any-to-any in te r ne t- 
working is a de bâte over backbone s. 
On one si de arc those p copie betting net¬ 
work backbones of the future will be 
basèd on an ATM switched platform. 
Otbers sec the 1 mernet’s IP-routed plar- 
form providing a glimpse of the future. 

“The comnion denominator for a ny- 
to-any digital data networking is the 
Internet, and rhe comment denominator 
for the Internet is IP," says Ron Vidal, 
MHS Communications* vice president of 
new ventures. “In fact, true any-to-any 
data networking is fostered by the Inter¬ 
ner because U 1 can résidé in a client, serv¬ 
er, or any other dcvicc.” 

MHS, a compétitive access provider, 
jumped on the Internet bandwagon 
wlien it merged with Internet service 
provider UUNET Technologies earüer 
tliis y car. The combined company is the 
only ISP fout of about 2500 in the U.S«) to 
own or control fiber-Ioop, interdty, and 
underseas faciliries in the ILS. and parts 
of Europe, This international platform 
inrerconnects543 Internet POPs, includ- 
ing 288 outside the U.S. continued 


No Shortage of Standards 


A s a computer wag once said, the nice thlng about standards is there aro ao 
many to choosefrom. Datacom standards are no exception. Forexamplu, in 
the emerging market for cable modems, no less than six standards bodies are 
Involved, including the Institute for Electronic and Electnca! Engineering (IËEE)’b 
802.14 Working Group, the Digital Audio-Visual Gouncil (DAVIC), thu ATM ForuiiVs 
Résidentiel Droadband Group, the Movîng Picturea Exports Group (MPEG), the 
Internet Engineering Task Force (fETF), and the Internationa! Télécommunications 
UnioM 

From the standpoïnt of any-to-any digital data networking, the key will be stan* 
dards, such as TCP/l P and ATM, that can be effectively internet worked. H Will TGP^ IP 
always be the king or will ATM eventually make it to the desktop? 1 ' Bill Lawrence, 
vice president of network Systems engineering for Bell Atlantic, asks. “While there 
is equipment available that can encapsulate TCP/JP on ATM, this becomes prob- 
lematic because most exïating end devices support TCP/IP connectivité not ATM." 

Today, we’re also seeîng equîpment that encapsulâtes ATM packels within TGP/I P, 
a concept known as colis in framos. 
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Lucent designed Inferno as a development environment for a range 
of users, induding telcos, ISVSi and content providers. 


MFS isbiillish on the Internet in part 
because it is much cheaper than alterna¬ 
tives. For example, the cost to deliver a 
42 -page document between New York 
and Tokyo via the Internet can he as low 
as 2.8 cents—versus $28.83 over an 
AT&T phone connection during peak 
times. The Internet is more cost-effec- 
tive than eircuit-switched networks 
because optical technology lias made 
transmission capacity relative!y inex¬ 
pensive and because IP paeket swîtch- 
ing uses transmission capacity more effi- 
cîencly than circuit switching dues. 

M Also, I can makeagood case for ana- 
log-to-IP connectivîty when wc’rc talk- 
ing about Internet phones,” Vidal says. 
“Ifs conceivable that peuple will even 
start design!ng PHXes to connect to pack- 
et-switched IP net works. Maybe the 
Internet starts iooking more likea phone 
network at the pliysical routing level.” 


W H E R E 

TO FIND 

Lucent Techrfâlogics SMterprbe 

Murray IlilJ. NJ 

Networking Services 

(a08H5B-23titl 

Seattle. WA 

ht 1 \)lfi WWW.luiTU t.l'MMl 

(200)345-5241 

EU-II Atlantic 

MCI 

Philadelphia, PA 

Wjtihington, D.C. 

(ÛDQf&21 -QflÛO 

[202)872-1600 

ltUp://www 
e 1 latin n 1 i e. eo m 

htlp://www,mi'l.i k nm 


MFS plans to offer Internet services 
ranging from métro-are a exchange con¬ 
nections to local and national bacfcbone 
acccsSt k In ont internet hôtel 1 concept, 
a eustomer can colocate a server ar our 
central office and obtain the capability 
to increase the speed of a 56-Kbps con¬ 
nection to a Tl connection in a marier ol 
bouts,” Vidal expiai ns. ‘in contrast, the 
telcos are not willing to do this,” 

Busincsscs can set up even more 
soplusticatednetworkson intranets than 
on the Internet because intranets typi- 
cally hâve more bandwidth availahle 
than dial-up connections, accord ing to 
Vidal. Therefore, he belle ves, intranets 
can handle larger files and more coin- 
plex graphies at higher speeds. **UIli¬ 
ma tely, the LAN-to-LAN conncctivity 
business will become an intranet busi¬ 
ness,” Vidal predicts, 

PSINet is aîso an uuabashcd booster 
of the Internet as the any-to-any net¬ 
working platform. “The Internet seules 
weîl and ifs ubiquîtous” says Mitchell 
Levinn, PSINefs vice president o( net¬ 
work operations. 

“Nincty percent of ail computer pro- 
grammers on the face of the can h are 
working on internetworking applica¬ 
tions,” says PSINet CEO William Schrad- 
er. “Data movemenr of ail types isbeing 
earried over TCP/l P net works. In the 


future, we can look forward to TCP/IP 
riding on a n ATM network or SON HT 
OC-12. In five years, weil see TCP/1P 
packets riding over ATM to the desktop.” 

However, the Nefs popularity is why 
otherconipanies aren’t puttingall their 
packets in one basket. Internet traffic is 
getting so heavy that some pcopie are 
p rc d icti n g tha t tl î e Ne r wi 11 begi n to e rash 
under its ovvn weight la ter rhis ycar. 
While norgoîngthîs far, Lucent' sSchrift- 
gi esse r a dent >wl e dges t h e r e a re L1 b r o wn - 
ouïs” on the Internet, He contends that 
the costs and benefits of providing 
additiona I capacity are so dispersed that 
peuple areif t modvated to really do any- 
thing about it. “The entrent télécom¬ 
munications infrastructure is builc 
a round voice calls that require relative- 
ly short [connection] rimes,” Schrift- 
giessersays, “Meanwhile, heavy Inter¬ 
ner usage and hrowsing involverelatively 
long [connection] rimes and are thus 
ioading down the télécommunications 
infrastructure. This Icaves carriers try- 
ing to position for the future, while 
attempting to fix problems within their 
current Systems.“ 

Digital Future 

AU the empîrical evidence points ro au 
cvolving telecom world in which data 
communications internetworking and 
any-to-any conncctivity are essential 
within com pan ïes and atnong enterprise 
networks. While data networking car- 
rîers and equi p me n t p ro v i de rs ac k n o w 1 - 
edge the importance of any-to-any con- 
nectivity and proinote their own visions 
for making it happen, fevv of thent will 
admit that providing itto their customers 
is casier said than doue. 

Any-to-any digital data networking 
will become ubiquitous, global, and a 
vital part of communications. However, 
convergence may take the resr of the 
décade, cost more dîne and money, and 
cause more headaches than even savvy 
data communications professionals 
a ntic i pare, but when welookback from 
the perspective of 2006, most of the chal ¬ 
lenges discussed here will probably hâve 
been met, and weil remember conver¬ 
gence^ technical hurdles as nothtng 
more than growing pains. 01 


Larry Yokeli is a télécommunications con¬ 
sul ta ni ami president of Convergence Indus- 
îry Associates. Yatt can reaefj him at Ijycia2 
@aol. corïi. 
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SPECIAL REPORT 


Data’s New Voice 

Real-time voice technologies for the Internet and new télécommunications 
standards for integrated multimedia transmissions say a lot about convergence. 

By Stanford Dichl 


m wo heads may he ber ter rhan une for brainsrorm- 
ing sessions, but when it cornes ro managing voice 
and data traffic,norhing beats thesimplidty of hav- 
ing a single pipeline for both types of data. Su what’s 
been keeping the rise of combined voice and data nervvorks 
on hold for so long? The biggest challenge to voice/dara inté¬ 
gration bas been theanalog nature of traditional voice trans¬ 
missions» But that’schang- 
ing» Téléphoné network s 
hâve migrated to digital in¬ 
frastructures, and, with rite 
digitization of voice com¬ 
munications and the ad- 
va n ce m e nt of co m pression 
algorirlims, multiplex ing 
equipment, broadband 
transport interfaces, and 
switching fabric, the inte- 
grated voice/dara network 
is finally taking shape. 

Tbis means thaï sonie 
pioneering companics can 
a I r e a d ) r ta ke a d va n rage o f 
voice/data convergence, 

The good news for the rest 
of us k that rhe digital in¬ 
frastructure in the publie- 
switched téléphoné net¬ 
work is leading rhe way for 
ïarger-scale deployment of 
voice/data networks. What’s 
more, dercgülation of rhe 
communications industrv is 
sparkiug some heavy in- 
vestmem from télécommu¬ 
nications companies (tel- 
co s) in advanced digital 
links and enabling equip- 
menr, and international 
standards are replacing sbort-term proprietary solutions. 

Two Masters 

Téléphoné nervvorks and LANs bave tradirionally served two 
different masters, To accommodate voice transmissions, a 
phone System is coiinection-oriented; whenyou place a phone 
call, y ou establish a dedicated end-to-eiid connection hetorc 
the transmission procecds. Once the System al locales band- 


vvidth, the resource remains available for the duration of the 
transmission. The two main components thaï détermine the 
bandwidtli, robustness, and fiexibility of the télécommunica¬ 
tions network are the broadband transport technol ogies (acm- 
ally, the physical pi ping and the interfaces ro it) and the pro- 
tocols that definc packer transmission across the wirc. 

In coutrastto téléphoné nenvorks, LANs are designed to han- 

d le the bursty (i ,e,, variable- 
rate) nature of data trans¬ 
missions. Arbitra tion 
schemes en sure the mteg- 
rîty of data while toleraring 
delays forerror correction 
and retransmissions. 

Thèse différences are the 
key stumbling blocks 
to integrated digital voice/ 
data networks. For LANs 
to support voice transmis¬ 
sions, the y need technolo¬ 
gies that can stream voice 
communications across a 
network alongan un inter- 
ru pted pat h. These tech¬ 
nologies en sure that a net¬ 
work prionm.es data and 
recognizes voice data and 
that the voice transmis¬ 
sion receîves enough dedi¬ 
cated handwidth for real- 
ti m e co m m u n ica t i o ns. 
Thus, rhe physical link and 
the transport mechanism 
musr be able to differentï- 
ate among different multi¬ 
media types and support a 
wide range of transmission 
requirements, 

Traditional voice net¬ 
works, un the other hand, must support standardized high- 
bandwîdth interfaces to the cmerging fiber infrastructure as 
well as modem transport protocols thaï can hand le the large 
transfer of variable-rate data. Voice nervvorks must àlso dif- 
ferentiate among different multimedia types and share hand¬ 
width that was once dedtcarcd to voice. 

As it rurns ont, the requirements of voice and data trans¬ 
missions actually complément each other, as long as rhe pro- 
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Data's New Voice 


A Hybrid Solution for Voice/Data Networking 
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One establislicd way to combine voice and data îs to use 
multiplexers, winch créa te sépara te paths at the receiviny end. 


niçois properly h and le r lie different 
m ed i a typ es* Fc j r exam p 1 e, soph î s t i tare d 
voice/data multiplexers can combine 
voice and data streams wîule granring 
priorité to real-finie voice transmission 
and dynamically allocaring dedicated 
bandwidth to it. 

For variable-rate transfer, a multi- 
plexer can send data packets during lulls 
in a conversation. Variable-rate data, 
witli its tolérance for interruptions, can 


consume open baridwidth when avaiï- 
able and surrender bandwidth when nec- 
essary. Some campâmes are inregrating 
voice/dara multiplexers vvitli dedicated 
Tl Unes and Internet subnetworks (see 
the figure “À Hybrid Solution for Voice/ 
Data Networking” above). 

Technologies for flie Internet and the 
puhlic-switdted téléphoné nerwork ai su 
look promistng. Some of the besr exem¬ 
ples are the new audio technologies (for 


streaming real-rime audio ncross Inter¬ 
net connecrions) that make Web phones 
possible (see the text box “Yet Anotlier 
Web Phenomenon” on page 132). 

Digital Solutions 

The above examples represent ways to 
combine voice and data using today’s 
infrastructure and technologies. Hovv- 
ever, rhe public-switched téléphoné net- 
work continues to e volve. Tel cos and 
orhers are improving the network witli 
standards for fast packet switching and 
for inrerfaeïng to fiber-optic cable* 
New cell-relay transport protocoU, su ch 
as asynchronous transfer mode (ATM), 
not only support hîgher transmission 
speeds but also iiidude mcchanisnis for 
differentiatmg multimedia traffic, in¬ 
du ding voice, data, and video* 

Whilc fiber-optic is the high-speed 
link of ehuice, it’s also helping to srall the 
development of inregrated digital net- 
works* High-speed liber requires elec- 
tricabto-oprieal signal conversion* Asyn- 
chronous transmission services, su ch as 
T3, define a standard electrical interface 
but do not support a standard oprieal 
interface* The resuit is a number of pro- 
prietary interfaces to oprieal cables and 
Üttle interoperability* 

The answer to the confusing array of 
nonstandard asynchronous interfaces np- 
pears to be SONET. Tliis standard spec- 
i fi es an electrical an d ai i oprical ï n terf ace, 
enablirigan inreroperablc deîîvery vehi- 
cle for broadband services* 

T h e S O N ET s ta n d a r d is no w in the 
third phase of its three-phase release. 
Harlier tins year, major SONET ven- 
dors, stich as Alcatel and Fujitsu, an- 
non uced the third-pany corroboration 
of i nterope râble SON HT produers from 
different manufacturcrs. Within the 
next fewyears, SONET sbonkl finally 
drive the development of an i nter¬ 
ope rable, ail-digital multimedia infra¬ 
structure* 

ISDN provides a fast voice/data parh- 
way to the home or office* ISDN stan¬ 
dards currently provide for high- and 
mediimi-speed digital links, Basic rate 
service, also called 2B+D or Basic Rate 
Interface (BRI), provides rwo 64-Kbps 
cliannels for voice or data, plus oneslow- 
er, i 6-Kbps data channel. Fri mary rate 
service, also called 23B+D or Primary 
Rate Interface (PRI), car ries 23 64-Kbps 
channcls and une 16-Kbps channel* Iris 
no coincidence that the number of chan- 
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Spécial Report 


Data’s New Voice 


Yet Another Web Phenomenon 


W ith the émergence of Web phones, the 
advantage of iiueyratmg voice and data 
netwprte hasbeeome strikingly obvïaus, Most 
cvcryonr ean gmsp the concept of frnlimited 
long-distance téléphoné service at a single, 
fixed rate, The Web-phone phenomenon tsyet 
another çXarnmc of how the Internet hos 
brought an idea that's |een around for a 
whde-in tins case, voice/data convergence - 
imoîhrJimHiyht. 

the fus! hurdle to overcomc in delivering 
real-time audio across the internet is estah- 
lisbîng an unintmuptcd, constant-raté con* 
nection. New technologies from Progressive 
Net tories ami VocalTcc b ri ng st rea m ing aud ta 
to the Web 

The most commun tcchnology sa far is 


Progressive Networks' RcaIAufJfo> The compa¬ 
ny adopîed lhe pmprietary RealAudio protocol 
and a client /server architecture to enable 
streaming audio transmissions, The new pro¬ 
tocol supports bidîrectional communications 
(the HTTP protocol was deslgned forone-way 
œntinunus transmission] belween clients and 
servers. Thîs two-waypipc ktsyou pause, fast- 
forward, and rewind RealAudio tracks. 

fa st rea m data, RealAudio uses the U DP pro¬ 
tocol avcrTEf 1 . A socket-orient ed protocol. TCP 
reguircs a great deaf of overhead to mariage 
sockels and ensure the error-free delivery of 


data. ÜDP is packet-oriented and does not 
guarantee error-frec transmission. Without 
the nverhead of TCP, Il DP can deliver a con- 
tînuous st rca m of audio data most of the time, 
RealAudio încludesa 1 oss-correct ion al g orithm 
for re-ereating any pièces of the sig nal that 
UDP drops. 

Remise UDP drives (rackets across the In¬ 
ternet wIfh O ü idata-f]QW eontrol or a faîrncss 
mcchanism for tes qI vint] bandwldth conflit ts, 
il can cause severe net work congestion, espe- 
riaily if a server broadeasts audio streams to 
many usera simultaneously (which is, a fter ail, 
one nf the obvions applications of streaming 
audio). Other audin-on-demand technologies, 
including l-Wavr from VocalTec use standard 
f CP/l P as the transport layer. With its fîow-con- 


irnl médian i sms, TCP/IPcan h dp avoid traffic 
congestion over the Internet. But streaming 
audio with TCP/IPdoesn't retain an uninter¬ 
rupted transmission as cffectively as a UPP- 
based mechanlsm dues. 

Web Phones 

Web tdephony, while mtriguing, suffersfrom 
sluggïsh fnternet access(csp*cffl|ly when used 
on slow dial-up connections]; proprietary con¬ 
nection pmt«trois and codées [j e., eompres- 
sion/deeumpression algorithrns]; dynamic IP 
addressing, which can foîl the routing mech- 


anism of Web phones; and the large instalkd 
base of half-tfuplex Sound cards. 

Asyou talk irito a Web phone, your voice ïs 
digitized by the software and sent ou! across 
the Internet in data (rackets, Many packages, 
suc h asVocalTec'sbest-scIling Internet Phone 
(sce the screen), use bnndwidth-limîted LlDP 
for real-time conversations. Since transmis¬ 
sions move from client to client, congestion is 
not as severe as il ïs with UDP transmissions 
from a central location to multiple clients. 

Web-phone software uses IP addresses to 
connect to fe remote party. Sincc expert ing 
the callcr to know the IPaddress of the ealled 
parly is not reasonable, most packages let you 
connect by désignating the party'se-mai! ad- 
ifress. The software associâtes ihis address to 
an IPaddress. 

But many Internet service providers (ISPs) 
do n ’ t g i ve e u st om c ra ded i cated ! P ad dresses ; 
instead, they often assign addresses on the fly. 
Under this scénario, a Web-phone caEI wouîd 
be routed Lo lhe wrong address. Sonic vendors 
avoid thïs probleni by establishing dedicated 
servers, Tbc software Ings you on tn the serv¬ 
er and main tains a dtreefory nf usera, This 
seheme compromises privacy somewhat be- 
eause liâmes are lîsted on tbc dircctory; as a 
resuit, usera may reccive unsoüeited calfs. 

To compensa te for lhe bandwidth limitations 
of the Internet. Web phones com press voice data 
before sending it The récipient of a call must 
then decom press the da ta at the other end. At 
présent* there is nu standard Web-phone codée; 
bot h parties must use the sa me Web software 
to talk to cach other.Hic programs also use pro- 
prîetary connection protocols, Currently there 
isn‘1 muth mnvement towafjj standardîzingon 
Web-phone codées and connection protocols, 
For now, you and your associâtes hâve to use the 
sa me software package. 

Recent devaopments may help further the 
acceptance of Web phones. Many sound-card 
manufacturera hâve introduced fuiI-duplex 
carris that allow two-way simultaneous Web- 
phone conversa lions. 

Perhapsthe biggest boon tn ail typesof real- 
time audio over the Internet will bewhen high- 
er-speed connections, suc h as ISDN, become 
more prévalent and a hjgher-bandwïdth infra¬ 
structure is cstablished. 
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nels and data rates for these ISDN stan- 
dards is dose totfiümimberreqtured for 
Tl; rlicse standards are designed ro bc 
intcrfaccd to'l i equipnient at the cen¬ 
tral office. 

thu deploymenr of ISDN lias be en slow 
everywhere excep t in urban areas, and 
business data connections over ISDN are 
not “fiat-rate/' as are leased-line and 


Internée connections, Thîs lias caused 
many once-eager enstomers to receive 
unexpectedïy higli bills. 

A PickleoverPackets 

Sü-called fast-packet technologies s su ch 
as brame relay and cell reïay, might of fer 
the best solution for ititegrated voice/ 
data networks. These fast-packet tech¬ 


nologies are an outgrowth of the X.25 
standard, which addresses how data ïs 
sent in discrète packetsacross privatc and 
public networks. 

Real-tinte isochronous applications 
Work best vvitli smaller packets that re¬ 
duce bottlenecks and avoid interruptions 
in the transmission stream. LAN trans- 
p o rts 11 a v ctradi t i o n a 11 y su ppo rt ed 1 arge r 
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Spécial Report 


Data's New Voice 


How Bell Rang In Digital Communications 


B eîl Labs" digital architecture stiîl muter lies 
mou pri vattf networks as well as the Inter¬ 
net. The System îstiased on the concept of time- 
division multiptexing, a schéma lit whkh 
by tes fro in cj \ fferc n t d a ta con n ect i ons or te le- 
phone conversations arc alternated so that 
cach one isguaranteed a certain fraction of the 
bandwidth, 

Heres how the System (formally calkd the 
fteî! System digital hierarchy) works, locarry 
each halfûf a conversation, the phone System 
must provide about 4ÛÛÛ Hz of audio band¬ 
width. This doesni provide audiophile-quah 
(tysound. bot rt conveys ail the frequcnctes a 
human being needs to understand speech. To 
convey eaeh hatf of a call clearly, a single 
“changer must carry 8000 byles, or 64 Kbps, 
Thisamount of bandwidth-called a tcvel 0 


digital signal* or DSQ-hasbc corne the fonda¬ 
mental unit of connectivity in the digital phone 
System. 

As wilh analog carrier lines, it doesn't make 
sense for th§ System to devote a sépara le pair 
of wires to cach connection from end to end. 
This is wherc the hierarchical architecture and 
tinie-division multiptexing corne in; The data 
slreams from 24 DSG chartnds can ht tjrouped 
together and carried by a DSI (also known as 
T1 ) line, The signais from multiple T1 lincs can 
then he multîplexed into digital trunks with 
stiîl more bandwidth (i.e„ DS?, DS'J, andso on]. 

Ttjallow multiple cuits to sharr a trunk wlth- 
out interfering wiîh one another, the Bell Ubs 


scientists devdoped a time-ilivisîon muttb 
ptexîng schcme, called the Tl frame, Each frame 
of data on a T1 P or OS 1, Une eonsists of 1 byte 
of data fmm each of 24 DSG cha miels (eaeh 
carrying a voice cait or a data connection) plus 
a framing bit that indicatcs the begîtming of 
the next frame (sec the figure “\\ Frames Mari¬ 
age Time-Cfitkal Data 44 belnw). 

MuUiplying 193 bits (24 byles plus the fram¬ 
ing bit) fîmes 8000 frames per second gives you 
1*644 Mbps-thc dock rate of a Tl tlnc. Mute 
that thfsscficmç is idéal for voice transmission 
because it 4 sisodironousjthat is P each channel 
is guaranteed a fixed number of regularly 
spaced “turns" during whkh its data is trans- 
mitted, (Ethernet, and other computer net¬ 
working protocole, do not hâve this property; 
there's no guarantee that data wiîlarrive on 


time to avoid an ugly gap in the audio signal ] 

Of course, bandwidth is wasted if the par- 
ty on the sending end is not saying anything 
or sending data. But nothing spécial needs to 
be donc when ail parties are talklng al once, 
This makes the schcme simpler to manage than 
staüstical multiplexïng* whkh tries to mafce 
use of the extra bandwidth. 

To sort out the data from an încoming T1 
signal, the rredvermust déterminé wherc each 
frame beginsnnd ends. Butsince the frames are 
sent back-to-back In a eontinuousstream. and 
the data ïtself might not provide any due about 
w h ich b i ts bel ongtnwhich cha nnd , t lie se n de r 
needs to tell the reedver the location of the 


frame boundary. This is lhe framing gts job, 
The framing bit, whîch thesender transmit* 
al the end ofeveryTT frame. varies from frame 
to frame according to a predetermineri pat¬ 
tern. The reedver knows the expected pattern 
and scans the rush of încoming data to see 
whkh bit (out of every group of 103) is vary- 
ing the right way. flts olways possible, of 
course, that anothrrbit wîll also happen to fît 
the pattern, but the prababiîity of this becomes 
minuscule over a large number of frames.} 

Robbing Peter to Pay Paul 

Designeë to eke out every last bit of bandwidlh 
fmm a digital trunk, the DSI. or Tl. multiplex- 
Ing scheme 1s also nbte to carry a small amounl 
of addltional data |e,g,, billing and connection 
information) using a technique called bit rob¬ 
bing. In this technique, at every slxth frame the 
system "horrows” the least signifteant bit of 
one of the 24 by tes of data and uses 11 to car¬ 
ry internai switching information rather than 
data. The human car isn H t sensitive enough to 
miss such a small change In the audio signal. 
But of course thisîsn’t trueof digital de- 
vices. Because that last bit isiVt certain to corne 
through rdiably, the effective throughput of 
a data chan net is eut fmm 64 Kbps to 56 Kbps. 
Thus, many digital leased lines have a band- 
wîdth ofonly 5fi Kbps. (Some equipment used 
for digital teased lines has been retrot il lcd to 
disablc or bide bit robbing and to allow 64 Kbps 
of throughput on each chanrtd-a facility 
called clear channel Tl,) 

U p the Hierarchy 

At firat, a DSo connection *- already faster than 
loday's fastest dtal-up modems-seemed like 
more bandwidth than any user could reason- 
ably wan| Use of the upper levels of the digi¬ 
tal hicrarchy was confincd entirely to the 
phone company 4 s internai equipment. But 
after the famous Carterfone decision* lu which 
the courts rulrd that usera could connect their 
own equipment Jo the phone company's il nés. 
busînessesbecame interested in rentïng larg- 
er digital pipelines and errating their own 
internai phone Systems and WANs, 

Dîvcstiture, the breakup of the Bell System* 
and the entrante of compctitors into the 
long-distance phone market haveall speeded 
the movci toward priva te voice and data riet- 
works. Eqqîpment manufacturera, suchasStrat- 
aeom (whkh was recently acquired by Cisco 
Systems], ieaped into the brcach, providing 
equipment that allowed a company to runfis 
téléphoné Systems, WANs, or boih over the 
sarnerentedTl connection. -BrettClassé 

a wfit&r, Cûmputef consultant, and tùach&f in 
tammio , Wyoming , You cnn contact him at 
rogue^weitcom 


Tl Frames Mariage Time-Critica! Data 

Dîgital calls need to transmit at 
I vK 64 Kbps to «usure clear audio 
HB quality, This baseline ts called 
level 0 digital signal (DSO). 



ATI line eonsists of 24 DSÛ 
cliannels grouped together. 


f 1 lb >^ 1 

IMS 

Framing 

) [Channel 231 

Channût 24 

bit 


Transmissions trav-el a Ion g Tl 
lines via Tl framos r which 
coiislst of I byte of data 
from each of the 24 050 
channels, plus a framing 


24 bytos plus 1 bit 
from the ÜSO 
cliannels, muttlplied 
by f lie 64-Kbps 
transmission 
rcqiiircmentf equats 
t.544 Mbps t the dock 
rata of a Tl lino. 


bit that signais the 
beginning of the next 
frame. 



The Advantage: 

Each dtatmel reçoives a rogularly spaced frame for transmlttlng 
data to en sure tbere are no gaps in the audio signal. 
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Data's New Voice 


Spécial Report 


The Layers of ATM 


O The ATM adaptation layer maps 
multimedia data Irtto and out of 
ce II s, TTiïs functionality supports 
spécial handtlng of varions data 
types a constant borate 
service for voice]. 

0 The ATM loyer provides the cell* 
switching fabric for proper 
routing a cross the Network. 


ATM 

adaptation 

loyer 


ATM 

loyer 


Cell 

& 

Cell 

/ 

Cell 

4' 


Voice 

Video 

Data 



Physlcal 

layur 


0 The physlcal loyer de fi ne s how 
the cells travel g ver the pipe. 
The physlcal tayer allows ATM 
cells fo b e transportai a cross 
many different types of media 
(e.g. optical, twisted-pair, and 
coaxial). 


AÏM's fixcd-length cells Help ATM to transport 
voice and data effîcîently- 



packets to deliver big chunks uf data 
across a nerwork. When X.25 was stan- 
dardized in 1976, it was a warcrshed 
development, establishing a common 
packet-switching protocol for broad- 
band networks. but in thèse heady days 
of multimedia convergence, X.25 trans¬ 
mission speeds just don’r air it. 

On the other hand, frame relay rc- 
quires Unie overhead because ir leaves 
error recovery up to nerwork-level pro¬ 
tocol suites, snch as TCP/l P and IPX/SPX. 
Frame relay can transport variable-size 
packets at upro-T3 transmission speeds. 
However, frame relay was not designed 
ro carry voice traffic. It dîsçards f rames 
in the event of congestion, iris not îso- 
dxronous, and ircan bave long and some- 
rimesunpredicrablelatencies (i.e., ircan 
be a long rime before data sent into a ner¬ 
work emerges ar rhe other end). 

Equipment thar tries to route voice traf¬ 
fic over frame-relay connections musr 
play rricks in an attempt to ensure timely 
deliver)' of digitûed voice packets. Also, 
because frame-relay bandwidth is far 
less expensive tlian dcdicated teased T \ 
Unes or ordinary voice-phone service, 
long-distance carriers aren’t cager ro sup¬ 
port a technology thar could cosr them 
revenue. So, whiie iris possible ro buy 
voice equipment for frame relay, iris best 
used only with relarively u ncbngesred sy s- 
temsthat can provide a committed infor¬ 
mation rate—that is, networks wïrh a 
guaranteed minimum throughput. 

The ATM Answer 

Cell-relay technologies, such as ATM, 
outpace frame relay and also provide a 
more efficient switching mechanism. 


Insread of sending data in variable-size 
packets, cell relay uses small, fixed- 
length (53-byte) cells to transport infor¬ 
mation. Data packets are rransmitted 
asynchronously, but the line of cells 
thatcarries rhe packets flows across the 
nerwork synchronously as a continu¬ 
ons strcam. The data packets enter rhe 
stream as they hecome avai labié, drop- 
ping into rhe first available cell. These 
s ro a 11 p a c ke ts suppo rt h ig 1 1 - speed, J u w- 
latency transport. 

Unlike synchronous transfer, vvhicli 
preallocates bandwidth channels, ATM 
transports data packets whèneyer band- 
widtli is required. ATM’s flexible use of 


bandwidth supports rhe continuons un- 
in ter ru pted transfer of voice and video 
data as well as data traffîc’s variable bit 
rates. Iris also data-rate-independent, 
supporting public networks and LAN 
switching alike at rates excecding a giga- 
byte per second. 

ATM comprises three layers (sec the 
figure 44 The Layers ofATM” above), You 
ca n r u n ATM t o th e d e s kto p wit h o u r 
hridging to another networking tech¬ 
nology. Unfortunately, standards for 
voice and video transmission over ATM 
are still in rhe formative stage, and ATM 
equipment is relarively ex pensive. 

The Ail-Digital Future 

Enterprises intégrât!ng voice and data 
networks currently face an almost-bcwil- 
deringarray of choices. Many companies 
bave bouglit into the obvions benefits of 
an integrated network, but high costs and 
i i n m a tu re s ta n d a rds a re maj o r de te r re n ts. 

Unril prices drop and standards evolve 
for a variety of new digital technologies, 
the only sure bers are the tried-and-true 
voice/data technologies developed by the 
Bell System se ver al décades ago—com¬ 
binai with ne w equipment designed to 
inake the best use of them. 13 


Stanford Diehl t a former direct or for BYTE 
reviews * currently Works as a Systems engmeer 
fora large commercial printen You eau reach 

htm at sdiDhl@bfx.com. 



Vendorsof 
Web Phones 

NetSpeak 

(305) 251-4G53 

h tt p ://w w w.i k I ro.cti m 

Quarterdeck 
(000)354-3222 
http:// www.qikck.enm 

SilvcrSnft 

http://www.pafc.net 

Te les cape 

[GÛ4]GÛ1-7557 

ht 1 p ://www.tc 1e scapc.co mf 

htm/hame-pg.htm 

Third Planet Publishutg 

(214)713-2607 

h tt p ://ww w.pl a ne teerccD m 


VncalTee 

(201)700-0400 
h 11 p :// w w w. va cal k' c. cor i \ 

Vendors of 

FuII-Duplex Sound 

Cards 

Acer 

(B0ü) 53f1-ÜG1G 
http://www, ncer.com 

Creative Labs 

h 11 p ://w w w.erc hLlwi 

Diamond Multimedia 
[BÛÛ]46B-5B4G 
h 11 p ://w w w.tl î a mu n si ru m. mm 


h H p ://w w w.ij mvî i-t'ii ni 
Turtfe Beach 

(510}624-G200 
h 11 p ;//w w w. t hea rb,en m 

Vetulars of 
Streaming Audio 
Technology 

Progressive Networks 

(800)230-5*375 

h U p ://w w w.tv .il j Nil i u .eu m 

VocaHcc 

(201}7GB-9400 
h 11 p ;//w w w.vo i'a I W c.eg m 
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The EXPLORING sériés is a multi-mediu 
collection for Seconiiary Schooï students, 
désignée! spécifiai) ly to he]p them learn in 
a simple and intuitive manner. It is not 
intended solely for students but also for anyone • 

waming to increase and broaden their knowledge of 
a spécifie subject. The user can learn ail lhe information 
either by following the topics step by step or by navigating 
through the contents, Learn in g is pl casant and the results are 
guaranteed thanks to part icu lady sophisticuted niulli-media 
techniques, such as the use of graphies for a more effective 
understanding of the contents, hypertext links for moving 
frotn a given topic to other related ones and helpful functions 
for searching for the best-known ternis. 


EXPLORING 

CHEMISTRY 

FOR WINDOWS 


EXPLORING CHE- 
MISTRY contains a 
large number of topics, 
which include: the laws 
o f elle m i s try ; Lavoi s i e r, 

Dalton and Proust; lhe 
weighted balance of Chemical 
reactions; matter; pure 
substances and mixtures; 
e J e m e lit s a ntl c o m pou nd s ; ato ni s \ 
and molécules; atomic models; \ 
lhe orbital quantum model and 
cheinical bonds. It is also 
possible to select lhe 
éléments on the basis of 
pF their Chemical and 

physical properties and P 
^ | to make a comparison 
M H, of the data for several 
pt\ different éléments by 
z3 creating a grapb. 


EXPLORING PHYSICS 

FOR WINDOWS ^ 

EXPLORING PHYSICS is splil M 


up imo several learning units co- 
vering the main topics of physies: K 
the me as u rem eut of physical \ ^^1 

magnitudes; units of measuremem; { ^ 

the analysis of experimental data; 
from the analysis of data to physical 
laws; speed, accélération and force; 
equilibrium in sliff bodies and fluids; energy, tem- 

perature and lieat; 
and electricity and 
the related pheno- 

J H3 süSüSiSr mena. 


‘JÎV h 


meinhü 1 ù tiii2' 


EXPLORING fc 
MATHEMATICS 

FOR WINDOWS 


EXPLORING MATHE- 
MAT ICS co vers a range of 
many different lopies: sets and 
their relationships, classes of 
équivalence, real and non-real n uni bers, operations 
and properties, algebraic expressions, nionomials 
and polynomials, logical operations, équa¬ 
tions and disequations, Systems of équations 4 
and disequations and their performance, Ist 
and 2nd degree équations, ^ ^ 

rad i cal s f parame trie équations fl IJ 

and biquadratic équations. 


ShttmS tfhéqumioni d i 


Minimum configuration: 1009c MS-DOS 
compatible PC, CPU 80386 orhigher, 4 Mb ofRAM 
fâ Mb are revammended), hard disk with 6 Mb of 
available space, rnouse , VGA graphie ça ni orhigher, 
Windows 3J or higher. Recommended: Windows 
compatible audio caïd, compatible primer. 

Available in English, German, Spanisls and Italian 

MSI ïQS anJ WINDOWS arc icgLUcccd trad^nürii uf Microsoft CürpcTatnjn 


PINSON a rl 

Via Moniepülclano, 16 
20124 Milano flTALV) 

Tel. 4 - 39 - 2 - 5695703 G 
Pax +39-£-669 B7027 
E-MAIL: f inson & Tin son. L| 

PINSON (UK) Lut. 

ParallBl Hduso - 32 London Road 
Guildford - Suu&y GUI 2AB 
Toi. +44-1403-451056 
Fax 4 44-1483-453144 
E ■ MA IL: 101333.5G4 Œ com p use rvo ,com 


EXPLORING 


[oIwM^Lfr 


Cfrclo 171 on Inquiry Card (RESELLERS: 172). 
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SPECIAL REPORT 


Global Video Village 

Three broadband platforms vie to make 
global video net Works practical. 

By Udo Flohr 


oday"s version of poinc-ro-point video is more like 
pinhead-to-pinhead. You can connect ro somepne 
with 2S.fî-Kbp$ modems, and if you Ve borh using 
a monitor-mounted digital caméra and videocon- 
ferencîjig software, you can bave postage-stamp-size images 
of your faces travel across rh e phone 1 i lies, just don V move roo 
often; There’sonly enough bandwidth to update your images 
every few seconds* 

The demands of video 
transmission are higher 
than for anyother data type. 

For video to work you need 
high bandwidth, fast con¬ 
nections, and the ability to 
send and receive rhe images 
at eq u i valent r a te s, T lie 1 ea p 
from small, jerky images to 
full-motion video that you 
can send to anyone, any- 
where, over a ubiquitous 
digital net work wï II be the 
confirmation tliat conver¬ 
gence has arrived, 

What’s the piyoff for 
being able ro send video as 
easily as a page of text? For 
one thing, videoconfercnc- 
ing ceases to be nîne parts 
setup and one pa rt col labo- 
ration. And tele-presencc 
bccomes real, so you can 
call an expert on another 
continent ro help you over- 
come a technical problem 
on a complex pièce of 
machinery or aid in a diffi- 
CLilt medical procedure. 

Sales présentations and 
rraining sessions can rake place with oui a ny one havingro hop 
a plane. 

But donV cancel your ai rl i ne tickets just y et. The requisite 
high-bandwidth pipes areiTt fully in place, and technologies 
fortransmitting video globally aren't fully formed. The exist- 
ing téléphoné System handles poinr-to-point connections and 
can establish these connections quickly. But bandwidth limits 
mean tharcompanies hâve had to maintain separate data and 
video tietworks. The main alternative is the cable TV (CATV) 


network, which can deftly handle video streams but was built 
to broadeast video in a one-to-many rtiodel; pomr-ro-poinr, 
temporary, and symmetrical {i.e., équivalent send ing and 
receiving transmission speeds) connections are stumbling 
bîoeks for CATV* These arenV the unly possibilités. Sonie ana- 
lysts see wireless technology as a powerful candidate, Untor- 
tunately, ail these approaches hâve weaknesses that keep them 

from offering a total solu* 
tien for creating an any- 
w il e re-t o-a ri y w 1 1 c re v i d e o 
network. 

The high demands of 
video mean the final solu¬ 
tion will toiich on ail the 
different ïayers of the com- 
m un i ca rîo n s i nf rastrtictu re. 
This includes the actual, 
physical medium that car¬ 
nes video (i.e., copper 
p 1 io n e wi re, co axj a I ca b I e, 
optical fi ber, or wireless 
mechanisms) and the trans¬ 
port standards, like asyn- 
ebronous transfer mode 
(ATM), that manage the 
flow of data. The final com- 
ponent will be the actual 
applications that imple- 
ment such things as telep- 
resence, videoconferenc- 
ing, or Inrernet-based 
virtual realiry. 

Créât 

Expectations 

For MPEG-1 video quaÜty, 
a network nceds to handle 
about 120 to 140 Kbps. 
That translates into the équivalent picture quality of a VHS tape 
(352 by 28K pixels, atH bits per color and 30 frames per second). 
MPEG-2 qttality, which would be necessary for a relepresence 
application thatships detailed technical information in real 
rime, requîtes about 500 Kbps, which translates mro thesharp- 
ness of S-VHS. 

For video to truly become a ubiquitous data type, tomor- 
row’s networks will need to transmit video in bot h directions 
an lie saille speed {i.e., full duplex). For this y ou’d need 4 to 6 
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Global Video Village 


Mbps. (You would also need rca brime 
cncodîng to compress raw video data on- 
the-fly.) Video data also lias ro arrive in 
a continuous stream and in real time: h 
ls unacccptable for any individual frame 
to be delayed or for any associared audio 
track ro arrive ont of sync wirli the pic- 
ru re, The resulr vvould look like a poor- 
ly dubbed foreign movie. 

Shared connections areoften utisuit- 
able for real-tîme video applications. If 
network t rat fie is low, your v ideo com- 
mtin icarion witl hâve enough band width 
as long as you Te using one of the evolv- 
ing broadband technologies like cable 
modems. But if the cable alternative 
b e co me s a popular way for peuple to 
set up video connections, the mereased 
demand could mcan many people are 
vying for the sanie pipe, and there is no 
guammee that rlie portion avaibble to 
every user vvill be adéquate. That 1 s one 
advamage of a dedicated connection, 
like a Tl link, to connect your company ’s 
offices: You hâve exclusive use of that 
connection. However, you also pay 
thousaridsof dollars a month for die ser¬ 
vice, and your communications abili- 
ries are anything but global. A léased line 
JoesnT connect you to the ou t si de 
world, Jiicîudi ng that potential eustomer 
who might be sold on the flashy sales pré¬ 
sentât ion your corporate coin muni ca¬ 
rions department re ce ntl y créât ed. 

To make matters worse, an MPEG 
data stream is by no mcans constant. It 
varies greatly, depending on the type of 
vide o y ou Te encoding, The compress ion 
ratio improves when images in consec- 
utive f ram es don T change mue h. Sé¬ 
quencés with lots of motion afford less 
compression and therefore need mucli 
more band width. Compression ratios 
may vary hetween 1:50 and 3:200 vvith- 
in thesame video file, As a resuit, a video 
network should guarantee a minimum 
throughput level. 

To résolve this situation, sonie pro- 
tocols, namely ATM, 1er you reserve the 
rightamoum of bandwidth for the trans¬ 
mission by assignïnga parti cul a r “qual- 
ity of service” level when you firsr make 
the connection. (For more on ATM T ser¬ 
vi ce level s, see “Virtual ly Well Con- 
nected,” Augusr BYTE) 

How well does the Internet fare in 
meeting these deniands? Today, the Net 
isn't reliable enough todeliver real-timc 
video. Too often, bandwidth on the Net 
is like a magic acr: Now you see it, novv 


you don’t. The variations dépend on the 
rime of day y ou Te logging on as well as 
the topology berween the points you 
want to connect, Àdd ro that the reality 
that the ï n remet isnT a commercial enri - 
ty, so thcreT no central authority that can 
guarantee vou get the resources you 
need. Tliis situation may change when 
the Net’s data patlis become wîde 
enough to absorb video {see this month 1 s 
cover story, “Breaktng the Bandwidth 
Barrier,” on page 68). 


HDSL (highdata-rate digital 
subscriher line) 

SDSL (sing1e4i.no digital 
subscriberlinc) 

ADSL (asymmetric digital 
subscri ber line) 

VDSL (vûry-higtvdaîa'rate 
digital subschbor lino) 

Video T demand in g requirements 
hâve kepr it a spécial ty data type that 
need s ex pensive and dedicated net- 
vvorks. The technologies to 1er us send 
and rcceive video at the same transmis¬ 
sion speeds using connections that vve set 
up and tear down as nceded arenT 
mature, but some are gerring dose. 

Video Dial Tome 

Plain old téléphoné service (POTS) may 
be plagued by having lower bandwidth 
capabilities rhan the cable TV network, 
but there's nothingin the physical infra¬ 
structure of the téléphone network to 
make it inadéquate for video. The télé¬ 
phoné System T designers assignée! the 
lowest 4 KHz of the available specmim 
on twisted-pair winng for voice calls. 
New, higher-bandwîdth services using 
the same wires must either coexist with 
traditiona! services by using higher fre- 
quencies, or téléphoné eal ls must be cou¬ 
verte d to digital and be interleaved with 
other data. Mu ch of the eu rrenr phone 
System is already digital; the final con* 
nections to end users are the rcmaining 
analog holdonts. 

In the early 1960s, engineers ar Bell 
Labs desi gne d mu 11 i pi e x i n g sy st e ms that 
digitized voice inro 64-Kbps data lines 
and tlien sentseveral of them in a framed 
stream. This fîrsr structured signal was 
called DSi, which spawned T i and FJ 


lines (at ! .54 or 2.04 Kbps, respect! ve- 
ly). However, these lines need repearers 
every 6000 feet and requirc 1.5 MHz of 
bandwidth, vvhîch is high by roda y 1 s 
standards. Interférence is another dis- 
advantage: OrilyoneTl linecan oper- 
a te problein-free in a 50-patr cable. 
This is why a variety of digital subscriher 
line (DSL) technologies may be the Imig¬ 
re rm answer. 

DSL can rurn a standard pair of cop- 
per wires inro a sophisticatcd digital 


1.544 Mbps (requires twü Iwisted-pair lines) 
2.04 B Mbps (requires three twistecLpair lines) 

L544Mpbs (one line) 

2,048 Mbps (onoJine) 

1.5 to 9 Mbps downstream 
16 to 640 Kbps upstream 

13 to 52 Mbps downstream 

1.5 to 2.3 Mbps upstream 

high way when you add digital modems 
ar bot h ends. DSL variations corne in a 
torrent of acronyms: 

* ADSL (asy miner rie digital sub- 
scriber line) is the firsr DSL variation 
ready far high-quality video data, but 
with a catch. As the name i ni pli es, it 
works asymmetrical!y, so mucli more 
information can be transmitred to the 
subscriher rhan what cornes back. ADSL 1 s 
downstream rate is affected by distance, 
soat 9000 feet, ADSLachievesaspeed of 
8.4 Mbps; at 18,000 feet, the rare drops 
to 1.54 Mbps. The upstream rate is 
between 16 and 640 Kbps. The main rea- 
son for this limitation is interférence 
cause d by capacitive couplers wirhin the 
phone System. This mcans ADSL is bet- 
ter suited to distribution-type services, 
su ch as video ou demand, than any-to- 
any connections, (h is also snitable for 
Web browsiug.) Furthermore, A DSI 
Iers you carry on conversations on rhe 
same line wlicre video ïs streaming, and 
your phone service works even if the 
ADSL modem fails. 

* HDSL (h igb-data-rate digital sub- 
scribcr line), using more ad va need 
modulation, is less demanding on spec- 
trum and needs no repearers. Italso 
delivers 1.54 to 2.04 Mbps, HDSL can go 
up ro 12,000 feet, liut it requîtes two 
twisted-pair lines for Tl or t hrcc for F.L 

* SDSL (single-line digital subscriher 


The High Speeds of Digital Subscriher Lines 

Marne Data Rate 
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IF WE TOLD YOU WE PUT AN 

ISDNAB4 MODEM 

STAND-ALONE FAX 

PROTOCOL analyzer; security 
AND ANSWERING MACHINE 
INTO ONE LITTLE BLACK BOX 

WE'D BE STRETCHING THE TRUTH. 



ACTUALLYTHE BOX IS WHITE. 


The ZyXEL Elite 28641—Your 
All-in-One NETworkîng Solution 

Systems Administrators love the 
Elite 28641 because it simplifies the way 
they manage their remote sites. Telecom- 
muters love it because it's packed with 
everything they need to run a complété 
remote office, * 

ISDN and V.34 in a Single Device 

Blaze through the net at ISDN 
speeds — transfer large files, download 
graphies and Sound. Access ali the 
power of ISDN whiîe maintaining 
connections with remote analog devices 
over ISDN. V.42bis data compression 
over ISDN allows for ïncrcased through- 
put up to 46Q,8Kbps, 

Interactive Voice Mail 

With approprïate software, the 
Elite 28641 allows for call logging, amo¬ 
diait ng and paging. Voice featurcs 
include voice commands, compression 
schemes and DTMF tone détection, 

Your Data Is Safe 

Protect your crucial data with security' 
features such as Data Encryption 7 with' 
X.75 and Password Protection with Call 
Back capability. 


Hassle-Free EPATroubleshooting 

*ZyXEL's Embeddéd Protocol Analyzer 
(EPA) lets you monitor the ISDN swiïeh 
and diagnose incorrect seüings and 
errors, afiowing you to reinotdy trouble- 
shoot your users through their problème 
quickly and efficiently. 


Anytime, Anywhere 

Connect to your ISP via the async- 
to-sync PPP feature, V.120, V.110 and 
X.75 SEP Rate Adoption expands the 
range of devices you can connect to 
worldwide. 


Call Now 

Why wait? Find out how this little 
Whlte Box is going to révolutionize the 
way you telecommute. 

800 - 255-4101 


STAND-ALONE FAX AND STORAGE 


Elite 28641 features a parallel interface 
for direct prinling of incoming taxes, 


PCL or Postscript 
Eli fo 28 64 i Campa tilfte Pria k 



Your Elite 28641 parallel port routes incoming 
taxes directly to your printer— no user and PC 
intervention needed. Optional 8MB DRAM allows 
forstorage of incoming taxes up to 200 pages, 


Elite 23641 supports ail popuiar switches meluding 
AT&T 5ES3, Northern Telecom DMS-100, Siemens 
EWSD, National ISDN-î and Euro-lSDNl 


ZyXEL 

The Modem of the Millennium 

4920 E. La Palma Avenue, Anaheim. CA 92807 
Téléphoné: (714) 693 0808 Fax: (714) 693-8811 
Internet: 5aies@zyxe3.com URL: http//wVAv.zyxe].com 

Circle 1 73 on Inquiry Gard (RESELLERS: 1 74 ). 



TZyXEL does flot assume any liabihty arising out ol lire application 
or use cri any ol the security funebons deseribed hadn, nefftenfoes 
it convey arty ïicense under 4s patent rigMs jwr lira f^gms df pOm 
miorto purctasft. please contact your local dealer/distfEbutor 1er 
the correct version to ensure çoinpaîitHlity wilfi Lbe 15DM svnlcties 
in your arci 

Ail traite marks are ttte property ol their respectrve owners. 
Spécifications are subject to change withouî rotice. 
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Encrypted Cable Delivery 


JL 
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nim 


Cable company head-end 
with routors to provkle an 
Interface between a 
hybrtd fîber/coax System 
and IP networks. 


Upstream video transmissions 
flow at 768 Kbps (optimum)* 



Cable modem 


Modems eucrypt 
data with fhared 
privato keys 


Cable ni ode n 


Moto roi a's CableComm provides scctirity by encryptîng cable cl 
messages with prjvate keys unique to each modem. 


line) delivers thesame speed as H DS L 
over a single line, ar up ro 10,üüU feec* 

• VDSL {v ery-high-data-rate digital 
subscriber line) is, for the rime being, 
also asymmetric, but ar even higher 
data rates. Downstream, it offers speeds 
betvveen 1 13 Mbps at 4500 feet and 
S 1.8 Mbps a 1 1000 feet. Upstream rates 
are from 1.6 ro 2.3 Mbps. VDSL is 
inrended for ATM networks. Roth ADSL 
and VDSL provide error correction. 

DSL is raking the world a step doser 
to hïgh-end, point-to-point video, and 
rhe bandwidths ir offers are enticing. But 
as long as the technologies are asym¬ 
metric, DSLis nota complété solution 
for transforming the existing phone 
infrastructure into a powerful, multi¬ 
media data highway* 

Cable Guy to the Rescue 

] ustas DSL pro vides new capabilities for 
standard POTS networks, rhe CATV 
netvvork is being enhanced to deliver fasr 
data-access services. Cable modems are 
currenrly beïngüsed in trials throughout 
the United States and Europe. These Pro¬ 
ject s aim to find a way to make the high- 
capaeity cable nenvork suitable for 
point-to-point connections. Video data 
still goes to ail the cable subscribers 
conneaed to the loup, but the modem 
filters out the information addressed to 
a particular subscriber. This establishes 
a Virtual point-to-point connection, at 
least in one direction. 

But niuch of the existing cable plant 
still canTaecommodate nvo-way traffic. 
To over corne rhis limitation, cable com- 
paniesneed to upgrade rheir infrastruc¬ 
ture by adding rourers. This refurhish- 
ing project could cost an estimated 
S500 per subscriber, not including the 
price of the cable modem, which could 
double that amount. 

But the promise of broadband speeds 
over an existing nerwork can make sonie 
people gloss over the costs. The tbeo- 
retical lirnits of cable connection speeds 
may bc as liigh as 30 Mbps. But realiries 
quickly h ring this theoretical rate to 
more rnodest levels, perhaps to speeds 
that are two-thirds slower, or roughly 
équivalent to what ADSL modems offer. 
Performance penalties are due in part 
to the fact that cable subscribers share 
available handwidth, mueh like clients 
on a LAN* 

One glimpse into how cable compa- 
nies miglu offer CATV networks as a 


video link ro corporate eu s to mers is 
Motorola’s CableComm, a turnkey solu¬ 
tion for implemenring video CATV ser¬ 
vices. The package inc Indes modems and 
subscriber acccss software* The neccs- 
sary cable router that iusralls ar the head- 
end interfaces with a hybriti fibcr-coax 
(MFC) distribution nerwork to local or 
remote 1 p networks. En the CableComm 
solution, a channd occupies a 6-MHz 
slice of downstream handwidth, in the 
range of 65 to 750 M Hz. The cable router 
ma nages ail the modems in the System 
and prompts them to shift ro a Ire mate 
ch a miels. Each downstream ch an ne I 
provides a 30-Mbps ravv data rate, with 
76K Kbps upstream. Sinceall traffic pass¬ 
es ail the promises that are connectetl to 
the netvvork segment, the System 
encrypts messages with shared priva te 
keys unique to each modem* 


Fiber-optic Unes combined with 
CATV*s coaxial networks may play au 
important rôle in the development of 
a ny whe re -to -a ny vv h e re vi de o ne tWo r ks. 
À single fiber can transmit up to 30 ter- 
abits per second, or the équivalent of45ü 
million simültaneous phone conversa¬ 
tions with digital qualité HFC is a com¬ 
bination of fiber-optîc trunk Unes, which 
bring the data over long distances, and 
coaxial cable networks, which provide 
the local-loop links* 

Ou pu per, the combination of liigh 
handwidth with an existing infrastruc¬ 
ture makes HFC an idéal candidate for 
video applications. The main dravvback 
of this approach, however, is implé¬ 
mentation expense. Large-scale HFC 
déployaient requires new cahling or at 
Ieast refu rhish i ng existing coaxial cables. 
Jn cities, rhat means a lot of digging; in 
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Now Avis Offers 

Triple Miles 



The employées of Avis introduce a future with more frequent flyer miles. When you fly 
any of tliese 10 major airiines, you can multiply the frequent flyer rental miles you would normally 
receive from Avis. You’ll get TRIPLE MILES when you rent for a week and 
DOUBLE MILES with weekend rentals* An advance réservation is required, 
and other restrictions apply. For more information and réservations, call 
Avis at 1-800-831-8000, or call your travel consultant today. You can also 
visit us at the Avis Galaxy Web site, http://www.avis.com. 


A V'S 


*Qffer good on qualifying rentals al participating locations within 24 hours of your flight, Sep tomber 1 through December 31 1996. 
Customer must présent airline ticket or boarding pass and frequent flyer membefshîp number. Miles awarcfed for consecutive paid days 
of 2 days or more for weekend rentals that otcur Thuisday 9:OOAM through Monday 11:59PM, and 7 days or more for weekly rentals. 
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Two ways to broadcast: DirecPC zaps data front a gcosynclironous satellite lo a dish 
attaehed to your PC; LM DS uses ground-based transceivcrs and avoids analog modems. 


less populated areas, amorti iEatiun seems 
impossible. Estimâtes ou eost per sub- 
scriber start at Î700. 

Wireless Wortders 

One way tt> get around rhe rechnical 
problems inhérent in today’s téléphoné 
and cable TV networks isto bypass those 
infitastrucnjres altogether and go wïre- 
less. Ad vanta ges of wireless solutions, 
like satellite networks, indu de flexible 
and high-specd bandwidths, liigh relia- 
bility, and rhe abîlity to reach an y loca¬ 
tion with near-zero setup rime. 

Some Europeans are alreaqy fumiliar 
with rhe advantages of satellite commu¬ 
nications. For example, thé Astra Family 
of direct broadcast satellites now deliv- 
ers hundreds of TV and radio cbannels 
to abonr LO million customers. But wire¬ 
less broadband networks bave trade-offs 
of tlicir own. Two examples il I ust rate tins 
point. The First is DirecPC, by Hughes 
Network Systems. DirecPC trnnsmits 
data from a geosynchronous commun i- 
cations satellite dircctly to a dish an ten¬ 
ir a that y ou attach to your PC. Direct 
satellite broadeasting minimises indus- 
try investmeut in new ground-based 
i il fra s t ru et u r e, I a rge I y be ca u s e u se rs bu y 
mostof rhe equipment theniselves, The 
anrenna, receiver, ISA inter face card, and 
s o ftwa re c ost abo u t S10 ÜO. Pro f essi onaI 
installation costs about S5Û0 moreunless 


you install the equipment and align the 
dish yoursclf—a nontrivial rask. 

Service charges for Interner acccss via 
DirecPC dépend on usage, which is tnea- 
sured in megahytes, not minutes. You pay 
80 cents per MB du ring peak bouts and 
60 cents during off-peak times. You can 
buy monthlf packages that range from 
$ 15.95 for 30 MB a month to $39.95 for 
\ 30 MB a month. You also need a sepa- 
rate diabup accouru with an Internet ser¬ 
vice provider (about $20 to $30 a month). 

Why a dial-up account? Althqugh 
DirecPC can broadcast data downstream 
to your compact dish anrenna, you can’t 
transmit data upstream to the satellite 
with ont turning your PC înro a NASA 
trac king station. ïnstead, the return pat h 
is an ordinary analog modem that dials 
up your local Internet provider over a 
standard SUP/PPP connection. The resu It 
is a highly asymmetric networki 400 
Kbps downstream and 28.H Kbps (or 
whatever the speed of your modem is) 
upstream. The downstream pathis about 
14 times fasterthan a 28.8-Kbps modem 
but well shortof the tnega b ir-per-second 
speeds that cable modems and ADSL 
potentially deliver, 

Àctually, DirecPC has enough band- 
width fora maximum rate of H J 9 Mbps 
downstream. 1 lowever, that band width 
is s luire d by ail users on a single saie llite 
transponder. Hughes says it will add 


more transpond ers if there’s enough 
dénia nd. Still, the lack of a broadband 
return path will limit DirecPC to appli¬ 
cations that tend to be asymmetric, 
su ch as Web browsing and software dis¬ 
tribution. This isn’t the solution for Web 
publisbing, videoconferencing, or f ast¬ 
hme tdccommutîiig. 

An oî lie r b roa d ba 11 d wï tel ess a l te r n a - 
rive is local multipoiitt distribution ser¬ 
vice (LMDS), a two-way digital broad¬ 
easting System that eschews satellites in 
favor of ground-based transceivcrs. 
LAIDS needs a portion of RF spectrum, 
which the U.S. goveminent plans to 
a action off this Ml. Spectrum buy ers will 
rhen bave ro build a new infrastructure 
to lauttch LMDS. 

LMDS will use a 1-GHz-wide ebunk 
of spectrum that starts at the extrcmcly 
high frequency of 28 GHz (27 GHz in 
Canada). Due to this very high frequen- 
cy, the userdisk anrenna can be even 
smaller than DirecPCs (probably 9 to 12 
inebes in diameter). The anrenna points 
at a neighborhood liub station that*s 
mounted on a high roof or pôle, The hub 
station bouses a transponder that corn- 
mumeates with the netwock’s central 
office. The central office is annlogous 
to a cable TV systèmes head-end; it han- 
dlesall routing and switching and also 
bridges to the Internet. Although LMDS 
is not a fully switched network, itcan 
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Sec what il eau 
do for y ou. 



Jusi becciuse your 

work is complex 

ci o e s n ’ t m e a n 

it has to be difficult 


Amoco is saving 5% per 
project or up to 20 million 
dollars by using Visio to 
pian and manage 
their oil explo¬ 
ra lion. Other 
comprimes use it 
to save lime or 
imrease productifvitw 
You II flnd lots of campa - 
nies hâve adopted Visio: 
Chrysicr National 
Svmiconductor and Fluor 
Do} i ici r for examp Ie ♦ 



To get your work done, you've always needed CAD. But then 
along cornes Visio Technicah a Windows-based drawing 
program that J s actually easy to learn and use. Qur SmartShapes 
technology têts you cæate 2-D technîcal drawings and schematics 
that are both intuitive and intelligent. You can finish drawings 
faster, make changes easîly, work with AutoCAD files and even 
create custom solutions through OLE Automation. Make things 
easy on yourself for a change. Cal! 8ÛQ-24-VISI0, ext. E27 or 


visit www.visio.com. For corporate évaluation call 800-VISIO-07. 
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Fast, Faster, Fastest 

Copper wîre phone line 

28.8 Kbps 

291 secomls^ 

ISDN pli one tîne 

128 Kbps 

66 seconds' 

| Coaxial cable 

4000 Kbps 

2 seconds' 

*Time to download a 1-MB file 



put h oui data compression) 




Until phone lines go totally digital, cable bas thc speed advantage. 


csrablish Virtual point-to-point circuits* 

Iûke most other broadband solutions, 
LM DS is asymmetric* It dindes the l GHz 
of airspace into an 850-MHz down- 
stream path and a 150-MHz upstream 
path* QPSK (Quadrature phase shift key- 
ing) modulation y idc! s 1.3 G bps down- 
stream and 240 Mbps upstream. T liât’s 
a gg regare bandwidth shared by ail users 
on a hub. Depending on tbe nerwork 
design, LM DS will assign multiple users 
to sépara te channels thaï are 20 or 40 
MHz wide. Eacb channel can deliver 32 
or 64 Mbps of raw bandwidtb, which 
drops to 25 or 50 Mbps after error cor¬ 
rection and o verbe ad. 

Users need a spécial LMDS modem 
that attaches toan Ethernet port, which 
Hmits the maximum bandwidth to 10 
Mbps. As with cable modems, aetual 
throughput dépends on the ainoimt of 
traffic ou the saine channel and i lie com¬ 
puter^ I/O èfficiency. 

Proponents h ope to dcploy large- 
scale LMDS networks for about S1000 
per user* That in éludés the cost of the 
modems and hub stations but not the 
RF spectrum. Assuming that LMDS nec- 
Works corne close to that price rarget, 
users might pay about the sanie access 
feesas tlicy would for cable modems. But 
LMDS companies may be able to build 
their networks faster than cablecos can 
upgradc rheïr infrastructures for broad¬ 
band service. 

Eventually, one broadband tcchnob 
ugy, whether it’s wired or wireless, will 
probably emerge as die dominant solu¬ 
tion* But it’ll be many y cars b e fore any 
broadband nerwork achieves universal 
covcragc* tn the meantitne, therc'll be 
room for alternative solutions that can 
reach users whoaren’tcovcred by other 
networks* 

Package Deals 

The pipes—or air waves—we dedicate 
to moving video front point to point are 
justone pieceofthe vïdeo-network puz¬ 
zle. The protoeols and standards that 
package and transport video files are 
equally Important and, in sonie cases, 
similarly a work in progress* 

ATM intégrâtes video, data, and 
voice* ATM packages ceïls at fixed 
lengrhs to achieve fast switching. Ce 11 
size is 53 bytes, including a 5-b y te head- 
er cqntaining code for error control, 
address information, and priority con¬ 
trol. The other 48 bytes carry the pay- 


load. ATM is connection - arien ted, so, 
like a téléphoné call, an ATM transmis¬ 
sion firsr registers with ali switches along 
the way. Each cell is rhen guided to the 
ncxr node b y each switeb. The data 
stream itself need notbeconcerned with 
routing, a degree of transparency that 
makcsATM flexible. Thus, computers, 
TVs, phones, and fax machines may 
eventually ail be equipped with ATM 
swi tehes, The cost s of an ATM connec¬ 
tion will dépend on the amountof data 
that’s being trans ferre d, indepeudent of 
the distance. 

ATM speeds are scalable from 25 
Mbps ro more than 1 Gbps* ïn addition, 
ATM switebes can transparently buffer 
and thus adapt data rates berween slow 
and fast de vices, Because ATM can guar- 
antee a minimum bandwidth for a con- 
necrion, it is idcally suited for puiut-ro- 
point video* 

The main drawback to ATM so far is 
ii s slow rollout. But thatîs ehanging: Fin- 
land and Germany are among the first 
countries that bave commercially avail- 
ah le switched ATM networks in place* 
( Ft u" m ore i nft >nn ad on ab ou t AT M’sevo * 
Jution, see “Is ATM Ready to Catch 
Lire?,” Àugust BYTE.) 

lu the meantime, other protoeols 
exist for video applications. Distribu ted 
Queue Dual Bus (DQDB) works at speeds 
of 34 and 140 Mbps, duplex mode* 
DQDB uses twoseparate directional bus¬ 
es to which ail nudes are attachcd* The 
bus's head-end générâtes emptycells that 
pass other nodes and acquire informa- 
ri on payload. Tins payload data rhen 
rravels onto rhe récipient node, as if it’s 
in a container. 

DQDB is connectionlessî Each cell 
contains the necessary routing infor¬ 
mation, and end points communicate 
with each other at different speeds. A 
celPs size is 53 bytes, 5 of which are 
address information. This is the samesize 


and format as ATM ceïls, which makes 
the sche mes compatible. The douhle-bu s 
structure adds redundancy, which adds 
to DQDlVs reliability: Even if one bus line 
fails eotnpletely, rhe System can recon¬ 
figure itself in a marrer of seconds. 

Broadband ISDN (BISDN) is a serof 
services that de fine how to transport 
video and other types of data at speeds 
star ring at about 150 Mbps. The trans¬ 
port backbone for BlSDN wilI be an opti- 
cal nme-dnision-nuiltiplexed nerwork. 
In the U.S., BISDN will be based pn syn- 
dironousopncal nerwork (SONET) rech- 
nofogy; in Europe, on synchronous dig¬ 
ital hierarchy (SDH) technology. Because 
ifs fiber-based, BISDN provides higher 
dara rares and lower error rares than 
tbe eu r rem DSL-based ISDN* h offers 
both synchronous and asynchronous 
t ra n s fer s. AT M w 1 11 be the un de r 1 y i n g 
transport technology within die BISDN 
protocol stacks. 

WaitfortheSequel 

What will lie theconipmienrsof romor- 
row’s switched video nerwork? In a per- 
fect world, we’ll senti video over liigli- 
bandwîdtb fibcrusmgATM to transport 
r cal-rime images smoothly and effi- 
cienrly, But to reach that happy ending, 
we hâve to wade througha messy world 
of copper wiritig, coaxial cables, and 
incomplète solutions. 

M ea n wh i le, p i one e ri ng s w i te hed 
vîdeo networks will couvert plume lines 
into video corridors or tap thc porcnrial 
of CATV* Whcrever the rwo are notavail- 
able and l iber is too ex pensive, satellite 
solutions, complemented with wireless 
Systems, may shed their science-fiction 
image and hecome more commonplace 
data transport meehanisms* El 

Udo Ftohr is a BYJH con tri but ht g editor whu 
Unes in Hannover, Germany. Yon can reach 

him at fl oh dfn.de. 
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T , he world s top networking minds. Tlie induslry rP s innûvators 
and inventors. The people who wrote the book on everything 
from TCP/IP to gigabit networking- What do they ail hâve în com- 
mon? TheyYe ïnstructors aî the most complété, technology inten¬ 
sive networking conférence anywhere: NetWbrkl+Interop, You see, 
NetWorld+lnterop takes the best of tlie best—educators and lech- 
nologists from corporations, umversities, laboratories and think 
tanks aroiind the globe—and unités them in onecommon goal 


To give you thé strategie, tedmical, practkal instruction and 
advice you need to build killer networks for your organisation, 
Whether it's hands-on training or visions of the future, nowhere 
else will you fmd such an ail-star lineup of networking talent. 
Want more propf? Cal! 800-488-2883 today for your free Advanœ 
Program Guide for NetWorld+lnterop in Atlanta 
Ihis September. Or visit wwwdnterop.com. Youli 
see why tins is one event you can't afford to miss- 



NETWRLDINTEROP 


CONFERENCE: SEPT. 16-20 • EXHIBITION: SEPT. 18-20 • GEORGIA WORLD CONGRESS CENTER • ATLANTA, GEORGIA 


Save $50 and register FREE for the exhibition at http://www.lnterop.com • Or call 800*488-2883 











Diagnose ang PC's prohiems lasl uiith 







Gait noui for spacial Pricing 

1-800-864-8008 s m 
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Complété Micro-Scope Matinal— easy to 
follow testing procedures and deiailed error 
code descriptions, See the feamres lisi at lefi to 
view some of the incredlble wealth of testing 
capabiLities ihis program con tains. 


N^slclltr 4 

. J 


m 

j 


• Gel the best, mosi accurate 
tuil-sustem diagnostics package 
for ail pour problem PCs. 

• Louj-Leuel Formats ail hard 
driues including ides, aiiouis 
relocation of Trach o. 

• uiorKs uiith anu PC regardless 
ot o/s: dos. uiindouis 95 & ht. 
0/S2, uni», KDueii. etc. 


2 Micro-Scope 
fïoppy disks— 
contæning the best 
PC diagnostic tools 
on the market. 

Cornes wilh bot h 3-5" 
and 5.25" disks to 
work with any PC. 


M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding necd for accurate System diagnosis in the rapidly growjjiîg 
desktop computer market. Pattemed after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
System, and is therefore at home on any machine in die Intel woriï Speed, 
ease-of-use, and razor sharp ACCURÀCY are a few of the advantuges thaï anse 
from tins System independcnec, Jerry Paumelle awarded MICRO-SCOPE & 
POST-PROBE the User 1 s Clioice Award in the May 1994 issue of Byte Magazine, 
saying; “You mime it, thls tests îï. If you main tain PCs you’ll love H " 


♦ LQW-LEVEL FORMAT—Perforais lowdcvel formai on ail hard drives 
including IDE drives, ♦TRUE HARDWARE DIAGNOSTICS—Accurate testing 
of CPU, JliQ s, DMA's, memory, hard drives, floppy drives, video eards, etc. 

♦ RELOUATES TRACE O on hard drives 11 1 at support reloealion. ♦ IR<J 
CHECK—Talks directly to hardware and shows I/O address and J1ÎQ of 
dcvices thaï respond. ♦ O/S INDEPENDENT—Do es not rdy on O/S for 
diagnostics, Talks to PC at hardware levcl. Ail tests are fnll fimction regardless 
of O/S {Le, Windows, Novell, UNIX, 0/S2), ♦ IRQ DISPLAY—Show hits 
enabled in IRQ chip for fmdjhg caïds thaï are software driven (Network, Sound 
Card, etc.). ♦ MEMORY DISPLAY—Displays any physical hît of mcniory 
nnder 1 MR. Very useful for determining memoiy conflicts and availabîe 
mernoiy space. ♦ AND MUCIf MÛRE.. .We don K t hâve enough space here for 
everything tins software can do! 

Govt. Orders: NSN-703CH31-421-6459 


Fully O/S independent 
diagnostic sottuiare... 


Caîî for upgrwe pricing & 
complété newfmtures list! 


^Universal 

Diagnostics 

TOOLKIT^ 


Loop-back Plugs— 

9-pin serial, 23-pin serial 
and 25-pin parallel 
plugs, used for external 
I/O port testing. 






100% accurate résulta 
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UNivtRiA, universal' 
DlAtHOSH' DIAGNOSTIC 
ÏOOIKII |0ÛIKI1 X 
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Ptat+Probe 


tint fnr (Wwfu/ PrQJJ. M Ki/ 


Extensive Post-Probe Alamial—exbaustively complété, 
comaining BIOS error codes for most PCs on (lie market. 
Look up die 2-digit error code in diis manual and instantly 
diagnose your PC’l problem. Also çonlains conimon chip 
dfàgranis, descriptions and complété troubleshootiny tips. 


Tri-State Logic Probe—works 
wiih Post-Probe and enables teÉng 
do wn 10 mdividual chip lèveL 


Durable Zip-up Lentherelte 
Carrying Case—ail your ’tools 
in one organisée! easy to carry 
toolkit. 


Post-Probe Diagnostic Gard— 
when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
die card idlingyou exactly what's 
wrong with your PC, J 00% com¬ 
patible 11 ail ISA, EISA, Compaq 
and Micro-Channel PCs, 


Micro-Channcl Adapter Gard— 
(behind Post-Probe card) allons Post- 
Probe to be userî with Micro-Channel 
equipped computers. 


G0E3 Optional Tutorial 
and PC Trouble Shoojtng 
Videos—Call for tilles and 
current prices, A vveakh 
of tedmical help ai your 
fîngerâps. 


PC won't Doot up? Flnd out uutiu 
tast uultn our uniuersai post card... 


ur Phis is the only card thaï will funcüon in every System on lhe market, The 
I documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detaJled référencé to the 
bus signais monitored by the card," —Scott Mueller from his globally 
recogriized book, Vpgradfng & Repairing PCs , Second Edition" 


♦ Includes pads for volimeter to attacli for actual voltage testing under Joad, 

♦ 4 LEDs inojiitor +5vde -5vdc +12vdc -12vdc. ♦ Montes lit & i jo dock ami 
OSC cycles to disiinguish between dock chip or crysuil Mure, ♦ Montes I/O 
Write and 1/0 Read to distînguish between Write and read ercors, ♦ Accuraiely 
monitors progress of POST for computers witboui POST codes, ♦ Reads POST 
codes from an y IBM or compatible lliut ernits POST codes, 1SA/H1SA/MCA. 

♦ Compatible with Micro Channel computers. ♦ Bip switch allovvs easy selet> 
lion of l/Û ports m read, ♦ Includes TRI-STATE LOGIC PROBE to déterminé 
actual diip failures. ♦ Manual includes chip layouis and detaUed POST proce¬ 
dures forait major BIÛSs. ♦ AND MUCII MORE,,,call for more détails. 

GovL Orders: NSN-7025-01-421-6467 


micro 2000.inc. Makers ofProfessîonal PC Diagnostic Tools 

[ lüü East Broadway, Suite 501, Gleiulale, California, USA 9Ï2Q5 
Toi! Frce: 800/864*801)8 • Pfiime: 8 i 8/547-0125 * Fax: 818/5474)597 



EVTE 



■VURGBADE 



SKHVIO- NEW* 

FmBUB T O# ïnt MUAI n 


Web Site: lMtp^ww.micro2000.com 
International Orders please call: 

Micro 2000 Australia.61-42-574-144 

Micro 2000 UK.444462-483-483 

Micro 2000 Amsterdam,..31 -206*384433 

Micro 2000 Germany. ,.,..,49-^-420-8278 

O I Mxrj 2000.I*f Cl R#U lUwtA 
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il COMDEX 

Fcill'96 S 2031 

Sridllv tt|MJ» L *\ Vt JjJi 
Novvpmtiiir Mi H, IÏV6 


Providing the highest quality Software Protection since 1989 
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Automated 
Data Entry. 


Accuracy 
from a to Z. 


Elimlnatüîg dm eatiy merns ynvir sLiff uill be îrvv 
for more productive acmiiies, Having d;ii:i entered 
in seconds meaus increased productivité—you'll 
'Aurk smarter» capture more data* &ster and 
w il fi ïtss effort* 

Tiiûusands of companies use TEUybrm to 
make ihetr businesses more efficient Join them hy 
caJllng800-659-8755 loday* 

For more Informatiofl, bisii t^inUfF Sofmare's 

Web site: bttpnYWWiCardlfiOsv.cûnt 


PHONE; 619 - 752-5200 tÀ-V 61 ^ 7^222 


REGI STR ATtON FORM5, 

SAIES ORDÊRS, QAIMS, 
TIME CARDS, SURVEYS 
AND AVORE 


CardiffSoftware 


Imagine if you could take al! of your forms-based data 
and instanüy send it to vonr thLib;üe— no manual ilata 
entry, no delays* Stop imagjhing ;ind do it ttxby with 
TELEform, die most acairaie and affordable forms 
Processing software avadabkn 
TFJI/ann bas the power, speed and accuracy \ou 
need lo automatlcally collect daLi from scanned or f;i\ed- 
in forms- üsing familiar communications—paper and 
pen, fax machines and modems— TFL Rform reads 
hand-printed» i\]>ed and ûÜedin data. 


READS MACHINE 
PRINTTEXT [OCR} 


READS HA ND PRlïslT 
TEXT (ICR) 


READS OPTtCAl 
MARK RECOGNITION 
ENTRIES |OMR] 


READS BARCODES 
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Vour Ffrsf Satellite Computer System!! 




i‘his monih we’vê gut lomc Inrredlîile thïngs lo offcr vouî As yoii cun sec on thc right, ne nn« 
ofrt r the World** first Satellite Computer System . Wliat ihis nicans tu \uu h Internet accès* ni 
4ÛÜ Kbps! That’s 14 limes las ter thian vour 2H,H modem! Thîs h încredlbld We've gut thèse su- 
tents selup in our office and thej reulh brlng ttie Internet tu lïfe! Il ou dues ît :ill «urk? Give us 
a cnil ami uur Technlcally tralncd sales reps vv 111 give you utl the details! This System is su e\df- 
îng hc’vc gut publlfhers fighdng over who geh lo revkw 11 first! tn Ihe nevt fen maudit you will 
see reviens and cuver «tories in mark ;i!l tlie major magu/incs, WeVe advertîilnghert first su 
give us a cnil whilc we'vc gut them inslock! \n addition weYe mm brin Ring yuu ihe hesl suuml 
es rd s cm the market. À phénoménal company ont of California. Core Dynamics lias c reniai an 
ail nevv “Personal Thrater" concept. Their cards provide you with dual charme! 10 band graphie 
equaliier, SKS surround Sound wïth 4 dtannel eapahilily, IK bit audio nui p uf and ruueli mure! 
There are companies l h si t w ould bave you believe ymt've nrriud at venir destination, 

We belîcve Ihîs is jusi tlie bcginiiing uf an incredible journey! 



At Renegade 
System we've 
upped our 
standards now up 
yours! 



( RENEGADE SYSTEM CONFIGURATIONS 


1 

>m 


Power Graphics Pro 


► Cyrix 6x86 P20Qf Main Qoaid 256k VLSI chipset 

► 16MB EDO Memory f\«V 

1,3 Gigabyte Hard Drive 
8Cw speakers. " Ut utt/i 

G-Force 128bit PCI Graphes Accdemtor 2mq MDHam 

Êhis card beats ‘em ait, induding *9 128 S Matrox 

► Core Oyn.. Dyna Sonix 3D Sound Card 
t» 6X IDE CD-ROM PRIVE 

3.5T Floppy Drive 
15" .2Bdp NI Monitor 
Md-Tower FCC dass 'B' Case 
O» 104 Key, Wn "95 Keyboard 
LogicTech Mouse 

► Microsoft Windows 95 
^ 33.6 Fax/Data modem 

* Upgrade to a MS Office Pro 95 for S199 


ohyciii Üjüs .©ai llïi'ïsü'iWa'i Asuass 


The Internet Solution 


Cyl 
32me 
2.5 gig Ë 
SX IDE 
Core Dyn*l 
O-Foree i 



g MDRAM 

ImpfUct* 

Speaker System 


HJgh Quallîy Sa 
1,44 Floppy drive. 

104 snhanced WINS5 keybi 
Logitech Mouso, 

Windows 95 prelfistalîed 
17* Digital Monitor 
20.B DatoypexA^olcB Modem 
DIRECPC SATELLITE RECEIVING SYSTEM 


ZJDiæcPC' 


Your Family PC 


AMD 5k8G 90mhZ 256k Main Board 
Triton Chipsol 
8 meg of EDO mernory 
85Qmg Hard Drive 
Img 64-bit Graphics Accelerator 
Quad Speed IDE CD-Rom drive 
MID Tower FCC Cfass 0 
IGbït Sound card. 

80 w spkrs. 

1,44 Floppy drive 
Win95 104 keyboard. 

Logitech Meuse. 

Windows 95 preinstalled 
14* Ni 28dpi Monitor, 

14,4 Fax/Daia Modem 


s 989 


1,559 


3,279 


Power Gamer 3D Plus 


Cyrix 6x86 PI 66+ Triton VX~ chipset bcard w256k cacfe 
32MB SDRAM Memory 16SPEN ,.p\o i;?-'.,lanior th;mr.IMMtV 
1.6 gig E-IDË Hard Drivo 

G-Force 12Sbîï Graphics Accola rator 2rng MDRAM 

Core Dyn,, Dyna Sonix 3D Sound Card 

High Quality Subwoofer w/ Satellilo Speaker System 

lOx IDE CD-ROM DRIVE 

3.5" Floppy Drivo 

15" ,28dp NI Monitor 

Mid-Tower FCC dass ’B" Case 

104 Key. Win '95 Cornp,. Keyboard 

LogicTech Mouse 

Microsott Windows 95 

23.8 FaxVcHC&'Data modem Speakcr phone 


s 2,069 


Dream Station I 


Penlium Pro 200mhz SuperMicro Main Board 
Natoma Chipset 
32meg mernory 
2.5 gig E4DE Hard Drive 

G-Force 128bit Graphics Accelerator 2mg MDRAM 
Ûx IDE CD-Rom drive, 

Core Oyn., Dyna Sonix 3D Sound Card 
IBQw stéréo speakers with hass retlex! 

Custom FCC “B” Mld-Tower 
1.44 Floppy drive ^ 

Win95 104 keyboard. 

Logitech Mouse. 

Windows NT preinstalled 
15" NI 28dpi Monitor. 

28.3 Fax/Dat&Voice Modem 
’ Acid Lotus Suite 96 for $70 


CORECflfNAMJCS 


Dream Station 


Dual Penlium Pro 2ÜÛmhz Proce$sor SuperMicro 
ONF Dual-Pro "Naioma" 

64 MB Memory 
2 5gig E-IDE hard drive. 

Adaptec 2940UW PCI SCSI card 

#9 Molicn 771 Graphics Accelerator 4mg VRAM 

1ÛX CD-ROM DRJVE 

16bil Fut Feature Sound card. 

1 BOwatt speakeis 

3.5'’ Floppy Drive 

15" ,26dp NI Monitor 

Mid-Tower FCC class *B" Ca&o 

104 Key Win '95 omp, Keyboard 

LogicTech Mouse 

Microsott Windows NT 

2Û.8 FaxA/oice/Data Modem with software. 

■ Add a second 200mhz CPU for S699 



$ 3,499 


=2,789 


Pixttv&c Ontors AcoïpUïU. 

TJct Tdfms are AvttltaoM. 

A5k about Business Leasing! 

Pricts subicct to change wilhout 
nqiice.-.usuaiy down! 


I^tüalinj MNdfw to ««mi ... 

( 800 - 772 - 3667 ^ 


Henegade Systems 

1035 N. McQueen «124 
Gilbert, A£ 85233 
60S-513-8440 Fax 602-BX3-8D02 

la lt Compatible? Absolutcly! 

W M ***** 

ELf;- 
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Making these two environments work V h 

together bas been like mixing oil and water... V 
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Microsoft 
Windows ni 





OpenNI 


tîl now 

announcing 


for 



Call 1 -800-GET-UNIX loday! 


OpenNT* from Saftway System*, is the first 
proilucl (o provicie irue POSIX, ] ^mj PGSIX.2 
conforniurice jforj ihe Microsoft Windows NT °lpH^PSl 
System, By pruvidiug In enhançed POSIX, 1 pb-systcm 
ami ! complété set of POSIX J utilities and sliell, NT useis 
are finally given a 100% POSIX eonforming environment. The 
same POSIX | mima ment thaï num l MX Systems use but wjfjmui 
sumficiiigviHir iuvesinieni in Windows NT, The saine POSIX 
environment required by lhe l S. Government for ail bpenuing 
System purchases as speriûed by F1PS H 1*2 & ri PS 189. 
Conformance meanl file links, case sensitive file naines, user and 
grauj) ownership, hackground proecssing and more. Àdd lo tins a 
real POSIX sliell and ail your favorite UNIX utilities (Üke fmd gwp 
au'k sed t 1$) and you end up wiih an environment sa close m UNIX 
thaï you won T know II isu'l UNIX! 

OpexNT isaui bible loday, ÜpënNT Commande ami Utilities 
Ls oïdy S 199 — and \ve indude frce updaies for a year. 

Dur 30-day money back guarantee and free technical 
► support makes ibis a no risk opporlunUy to give your 
* Window s NT System the POSIX punch it needsl 


Li 




Softwuy System^ Inc, 

185 Berry Sîreef Suite 55 H, Son Francisco, CA, USA, 9410? 

Tel: 415*896 0706 * JoliFree: 800 438 8649 * Fox: 415*896 0709 

Emaîl: sales@ 5 oflway.com * WWW: ht1p://www.softway.cojn/0penHT 3JISI C fc ill S 

O^ïNÎ h a lira&incrrV oî Scfr*sy Sysltmj,. Inc. IM; ptD^tl hd.dEs uftwpt de^sped by rhî ÜW'rtnfcy cf Crfûfiwi, BtrWty üid iu cci’iiibLicn. AH dm regiMtrtd rrn JfTiErti cri lndt msik; ait îhe pï6ptïfy cf Ibtii rt^fclirt cwuct 


Softwayi 


Presenting mips TransForm Suite™ tor Windows 


Stop wasting lime with pne-printed forms 


Presenting mips TransForm Suite, the quickest, casiest way 
to couvert from expensive pre-printed forms to on-demand 
electronic forms. With mips TransForm Suite you ean 
couvert your paper forms to electronic forms in seconds* 

As incredible as it Sound s, mips TransForm™ Sets you 
scan or fax your existing forms into fully editable 
electronic forms in seconds. ïts powerful 
object-recognition tcchnology redraws 
form éléments such as lines and boxes for 
you. It also recognizes dataient ry Fieîds, or 
you can even croate forms from scrateh! 

Windows 3,1 and 
Windows 95 compatible 


FREE Demo Software avallable on the Internet: 
iittp: //members.aol.com/mlpsdla 



TransForm™ uses new imilii-OCR tcdmbgy, giving 
you up to 300% mare accurate text récognition 
than other products on the market. 

* Automatically c rea tes intelligent WYSIWYG 
form templates for use with MS Word for 
Windows and MS Access, ensuring compùtibiüty 
with the most popular e-mail, routing and 
Internet packages, 

* Supports calculations, range checking, data 
validation, louk-iips, and multi-database look-ups 
. with data base at tachments to Access, DBase, FoxPro, 
SQL Server, Paradox, Btriev, ASCII delinulud, ODBC 
and many more. , 


mips 


Dm B ha Am *i Jet Inc. 


13240 Ev&rsiftg C/ook Dr, Su.te Oïl 
San DjCQQ. CA 02123 


To order or for more information call 800*898*8560 


AJso availabls Ihrough: 


Tiger Software 

8 00-888-443 7 


rticrcttZrVREHOUSE 


CLOBAL 

ceupuiia letHiti 

BOO'045-fi225 


1*6 00*555* MA LL 
Priority Code: 
2ETX6S1 
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Until kids stop 
showing up here, 



For a cl r rem tiu of miuing ehildren vtsit the National Cerner For 
Hiïîfag and Exploitée! thildren's web site al w¥w,mi.ts in gkidi.org 


We need you to keep 
showing up here. 

Mcftû grAf*» 

Ctfl U fOR 

B 

A REGI PE FOR HOPE 


O ver 2,300 ehildren are report çd missing every day. Wîth the heip of the tcchnology 
industry, the Micrografx Chili for Chlldren Cook-Off has ehanged the way America searches for 
its missing ehildren,Together we hâve hclpcd raise the recovery rate to 89% (a 20% Increase)! 


Mueh more remains to be done.Join us during COMDEX/Fali in tas Vegas, NV onTucsday, 
Novembcr I9th for the industry*s premier event.Your corporate sponsorship will make a 
différence, (YouMI aîso hâve a balll) [ 

i 

Cail Kato Fotts at 214-994-6413 for sponsorship information (katep@micrografx.com), 
Sponsorships arc available from $3,500 - 530,000, For general information, cal! the Chili 
Hotline at 800-357-7255 or visit our website at www. micrografx.com/chllithtml 


N Alton AL rtVYÏ 
CENTER FOR 

MISSING & 
EXPLOITES 

B C H J L D R £ N 


A 

MICROGRAFX' 


paàran dt tnc 

CHè fn* CocK-Oft 


1995 Cattle Baron Sponsors 


Advanced 
i_l Micro 

(ZOMPUTER 

/Associates 

EPSON 

M « 

•idg Inc, intj intuit 

WF ' UCVKOS 



T Si 

immm*m ïïMm. Hli €* jnuB1 

KiaaU 

Wrfknf Itscclhcf 

MICROGRAFX 

Microsoft 

•mips/gegÿphiu comiMx. 


^?1tXAS 

Instruments 


VENTANA 

XEROX ggZiff-Davis Puhlishing 


















GETTING FROM CONCEPT TO 
APPLICATION JUST GOT EASIER. 



INTERACTIVELY DESIGN, SIMULATE AND ANALYZE 
COMPLEX MATHEMATICAL SYSTEMS. 



Windows 95 & Windows NT 


$695 

Introductory 

Offer 


Visual Scienco's unique interoclive compulational 
madel enablâs you to focus on lhe results you want 
ta see ralher than on lhe calculerons which rend to 
be run, Unlike lext-bûsed mathematical software, 
Visual Science lots you quickly and easily; 


* Croate a visuaf mode! of a mathomalicd System 

* Bring oui the important hierarchical structure of 
the System, hiding unwûnted detail 

* Gain complele contrai over execuling your 
mathematica! System 

* Analyse lhe System wilh interactive tools 

* Scale from simple prablems to complex 
dynamic syslems 

* Model Systems involving feedback 

* Simulate parallol execution 

* Navigate through and manage large 
scale projects 


You've got to see it to belîeve it. 

http://www.acroScience.com 

Download the fully-functïonal trial versionl 


OÉfoStrtiWB Vinraf Scunç#., cjnJ MflrfiCok Or* Prad*n<3rfcï «F «T»$i.*re* CofpOfCl*'s " W^düw» W, Ofld Wrti&ïwi NT ur4 

r«{f4ivrH «F M<-=ro»cfi Corpotaben IDL n a ttq-Utttd tiodiifwwL of È#w<w£h F* s MAU U 4 a r*g.-»l*r«d i-àJwpfjrb 

et Th* AAtth VferLi. Jrtt AJf ü(A#f protfacl nfld eumparty nam 4r# c-r IPOdunQ-rkl, $1 sFi*ir >r*i,pp<(l,i comparu** 


Visual Science features: 

* Pull interactive control over designing, simulaling, 
anolyzîng and opplying mathematical Systems 

4 À hierarchical block diagram interface together 
wilh a traditional command prompt interface 

* MathCafc^a familiar matrix calculation language 

* More than 100 double précision real and 
complex mathemalical functions 

* Both numerical and graphitai data inspecter 

* OLE based publication and annotation 
capabilitîes 

* Sequenlial and parallel execution with feedback 

* A Fully customizûble and extensible environment 

■ Seamless support for 
MATLA8® and IDL® 



For more information: 
□croScience Corporation 
1966 13lh Street, Suite 250 
Boulder, CO 60302 USA 
E-Mail: info©ocroSciencH.cûm 
303 , 541.0089 
Fax: 303.54i .9056 


1.800.600.MATH 
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Forms Follow Function 

The Web is changing the way companies automate forms Processing. 

By Peter Jerrant 


aper forms are a necessary cvil of modem Ufe. Eaeh 
year, businessesand governmeurs spend billions 
of dollars to design, print, ma il, process, and file 
those prosaic stacks of paper. 

Electronic forms (e-forms) hâve been touted as the con- 
querors of paper glut, with promises of streamlining the tasks 
of form design, data cntry, and routing. By identifying rout- 
iug bottlenecks and providing better tracking, e-forms also 
might help organisations 
eut costs, ^Ir > s hard to 
reengineer your business 
processes if y ou don v t 
k n o w w h a t they a )st in the 
first place,” says Way ne 
Gramlich, Sun Microsys¬ 
tems' représentative on the 
World Wide Web Consor¬ 
tium, “On-line forms pro¬ 
vide a verv direct way to 
pin po i n t ex pend i î u re s. ” 

With business process 
reengineering in vogue 
among management tlieo- 
rists these days, you might 
expect to find a linge e- 
forms market. Think 
again. Srcven B. Weissman, 
an analyst at Kinetic Infor¬ 
mation (Waltham, MA), 
estimâtes the 1996 world¬ 
wide e-forms business at 
about $92million, vvhicb is 
a relatively ciny niche, 

S o how can e-forms 
become more widespread t 
One answer, according to 
for ms-software vend ors 
and potenrial customers, 
is—surprise!—the Web. As 
more companies set up public Web sites and private intranets, 
it makes greater sensé to in te g rare forms with Web pages and 
link them to exisring back-end processes. The potenrial Web 
benefits are ail in rlie front-end of the document-flow pro¬ 
cess, Customers and clients can use uny standard Web brows¬ 
er to quickly locate the forms they nced on the company’s pub¬ 
lic Web site, while employées can get the forms they need ou 
their company's private intranet. And ifs ail based on a stan¬ 
dard Web-like architecture supported by a growing number of 
fools and pro duces. 


But commercial produersthat make Web-based forms a real- 
ity are only just arriving, and soute peuple argue thar the Inter¬ 
net is a communications infrastructure, nor an auromatic 
answer ta business process problems. Before you can décidé 
whether tins is the right step, you bave to understand the 
strengtbs and limitations of e-forms, and how the Web can play 
a rôle in the filling and routing of forms, 

One obstacle thar lias stood in the way of wide-scale use of 

e-forms has been inadé¬ 
quate infrastructure. “A 
high perce otage of the 
company must be able to 
Imndle electronic forms,” 
notes Gramlich. “You can Y 
do it unless people are 
wired.” 

Forms software has 
progressed slowly as well, 
“Untii about two years ago, 
electronic forms really just 
supported basic fi 11 and 
print capabilities," admits 
Eric Stcvens, group prod- 
uct manager at Symantec, 
the leader in tins market. 

As progress happens on 
both fronts, the basic con¬ 
cepts behïnd e-forms 
remain constant. Typically, 
forms software comprises 
two basic modules: a client 
program, called the fi lier, 
and a design program that 
someone uses ro create and 
ad ni mister the forms {see 
the figure on the nexr 
page) . Tlie design program 
is a visual layout tool tliat 
lets you mimic the look of 
a paper form by arranging texr, graphies, tables, check boxes, 
and other déments. Most forms designers also supply a num¬ 
ber of templares you can use or modify for spécifie purposcs. 
But the rrue benefit of e-forms isn’r tlietr ability to mimic a 
paper form on a computer screen. Ifs the native intelligence 
of the back-end process. 

By speafying a set of routing mies, for example, you can 
create a Smart form chat autoniatically dispatchcsto the appro- 
priate îndividuals in theapproval loop, Forms software varies 
in the way it handlesthiskind of routing. Some products require 
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Forms Follow Function 


Two Ronds to tiie Forms Server 


Tïpical [-Forms Process 


Web-Based [-Forms Process 




Client rc 


tient PC 


In sortie pleins, users an 
client PCü un üirecLIy quenf 
dalab^ses and mm other 
applications *hile fÜling oui forms. 


Fcrilis 

adïïiinisIfAlcr 


Forms 

administrator 
designs forms 
ami loriits- 


processif 
lofitc using 
forms design 
software. 


O User repests a form r wliicli my b stored on a local disk drive, 
a I AN server, or a forms Processing server An intelligent forms- 
fille r program checks the user 1 s forms for eirors before routine 
il to the (omis-Processing server. 


0 H appropriait, U» tomis-processif, semer routes the form 
to othtr smws for adÆtiotiil prooisii^ This server can 
cenIra% store Ute routing ndes, so changes to lhe business 
proms appli to the entire System. 


0 Finale the server routes Ute form to ils 
deslination via e-mail transport. Some 
Systems provide oi cep Lions for attmiti 
routirtg. so forms don’t stal along tlio way. 


Forms- 

Processing 

server 


© The baclt-end Processing System 
routes the forms to tiw piper 
destina lions and also supports 
the design af run Idjtrs. 


dtüzr 1 


Web server 


©tlsers fiij oute-fomis 
usinga Web browser 
with a spécial heJper 
application orlilter 
plügifl- 

© The Web server (or intranet 
smviî} is the rfposrtory for 
blank e-fomu and aUo 
fwwards compte ted forms 
to a bac k-end forms- 
Processing System. 


The tradition al method of hamllinq forms dectronically (left side) and how Wdi 
technology will transform this process. 


that eacli person approvinga form lias 
to e-mail ir to the nexr vvorker in the 
loop. Otherprodiictscanautomatically 
route the fornï to ail the righr people. 

In the past, form s-software vend ors 
tended to use the proprietary routing 
mcehamsms of e-mail Systems tu route 
forms. More recenrly, theyVc adopted 
emerging e-mail standards, su ch as the 
Internet Message Access Protocol and 
Microsoft 1 » MessagingALL Often, these 
Systems al&o use work-flow servers to 
handlc administration and routing. 

Mauy forms require addirional infor¬ 
mation fromback-enddatabases. Insur¬ 
ance forms, for example, ma y need 
data from actuariel râbles. For this rea- 
soii, musc forms software can hook into 
datahascs, oftèn through üpen Data base 
Co r me et i v i ty (O D B C) d ri v e rs. ho r c 1 e an - 
er links and better performance, some 
products nadvely support major data- 
bases, such as Oracle?, SQL Server, and 
Sybase, A forms package that lets y ou 
specify thèse links by edi ring a database 
talde .structure from wïthin the forms 
designer is mue h casier to use rhan a 
package that requiresnakedSQl.quel les, 
1 f yn u d o ri* r h ave d i r ect access to a l i n ked 


database, y ou can r > ften embed the data¬ 
base table structure in the fornï itself. 

A Aller program allows users tü com¬ 
plété the e-forms on tlieir screens. Agaîn, 
the prininry benefit is “intelligence”: The 
forms software can check the validity of 
user data in a field h e fore routing the 
form, “Mistakes are caught at the most 
cost-effective finie, and by the user who 
knovvs vvliat the correct information is 
supposée! r<> be," sa y s Michael Cohen* 
president of Paperless Performance, an 
e-forms vendor. 

Most forms packages don’c require 
a spécial server for simple implémenta¬ 
tions* You eau design the forms on a PC, 
replicate the forms on ail the client FGs, 
and route tliem via your e-mail System. 
More supins tic.ned implémentations 
require a server that stores the f orms, 
mariages the wnrk flow accordingto pre- 
defined ru les, and hand les communica¬ 
tions wïth other back-end applications 
(such as database servers). 

Maintainiiigtlie work-flow ru les on 
a central server is particularly important, 
Thîs enahles bu s inesses to adapt e-lorms 
to rapid changes lu business processes. 
“Business processes change, and thev 


change fast,” ex plains Gramlich. “Ap- 
proval processes change ail the time as 
et unpanies implemeut cosr Controls, liir- 
ing freezes, and capital expenditure lim- 
its.” By housing the rules for these 
processes at a central location, it's casi¬ 
er to adjust the behavior of the forms 
they support. 

Adaptingthe Web 

l he growing popularity of the Web may 
rub off on e-forms. According to e-forms 
vendor JetForm, about hall of ail pub- 
licly accessible Web sites use some kind 
of form to œil ect and process informa¬ 
tion from users. Mowever, the Wcbalso 
exposes the limitations of Hypcrtext 
Markup Languagu (HTML) forthe more 
sophisticated demanda of e-forms, “Witli 
HTML, we're still stretdiiug to do any- 
thing with entry validation or database 
lookup in real time prior ro forms sub¬ 
mission/* saysjohn Hendricks of Work- 
flow Solutions, a valuc-added reseller in 
Belle vue, Wash i n gto n, 

HTML forms will ger butter, but not 
soon eno ugli for man y orga n izatioiis t liât 
could takeadvantageof this technology 
today. “We understaud that current Web 
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There Is Only One Choice For Data Compression, 

PKZIP for Windo 


New Features in 
PK2IP for Windows Version 2.50 

► Ability to craote .ZIP files fhat spim multiple diskettes 

► Create a Windows self-extmctor 

► Self-extmctor can span multiple diskettes 

► Long file nome support for Windows 95 (16 and 32-bit) and 
Windows NI (32-bit) 

► Intégration with Windows 95 & NT Explorer 

► Plus additicmal features 

The growth tif the Internet and the increased use of World Wide Web 
browsers are créai ing a greuier need to compressand uncompress data 
files. Saviug disk spaee and saving on-line phone charges are big 
behefits ofcompressing data files with PKZIP' for Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database files coin pressing vvell over 90%. PKZIP's simple 
poiiii-and-diek interface lets y ou easily coin press one file or ail files 
on an eut ire hard drive, and store them in the .ZIP 111e. PKWÀRE 
provîdes the besi and fastes! data compression technology on the 
market, try ît and seeî 

PKZIP for Windows allows y ou to easily open files created with 
PKZIP for DOS Version 2,04g. PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49. PKZIP for DÛS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 


Other PKWflRE Products 


Put Your Exécutables on a Diet 

1 3 K L1 TE ™ i ne re a ses yc>u r 
valnable disk spaee by 
comprcssmg DGS and 
Windows 16-bit exécutable 
f.COM, .HXEand.DLL) 
l tics by an average of 45%. 
The operation of P K LITE is 
transparent, ail y ou wül 
notice is more uvailuble disk 
spaee S Price $46 

Software developers, s ave disk spaee and media costs 
with smalîer exécutables- Ynu can diMrîbnte your 
software m a cumpressed fami with P K LITE 
Professional. lv1 P K LITE Professional gives y ou an exira 
option u> coin près s pies so llmt thoÿ cannât bc expanded 
by PKL1TIÎ ThU riiscouragcs reverse engineering of your 
prograins, Price S ! 46 

Put Compression uno YOUR Application 



The PKWARii D;ila Compression Libraiy® products 
alJûw you te» incorporate data compression technology 
iuto your software applications, The application 
program commis ail thé inpm and output of dai;i, 
allowmg data to he compressed to or extractcd front any 


de vice or area of memory. 



The all-purposc Data 
Cf i mpre s s i o a A Ig on lit m 
compresses ASCII or 
b mary data quickly, 

The routines can be 
iKcd with most 
compatible baguage 
compilera. Séparait? 
DOS, DO S 32, 

Windows, OS/2, Win32, 
UNIX and Macintosh 
versions are aval labié! 
Call for priciflg. 


ISëglL 

The Data Compression Experts 

9025 u Deerw-ood Vnm / E toan Deet, Wl 53223 USA 
FAX: 414-354^3559 B3S : 414-354-Ô670 
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JetForm Purchase Order 
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JetForm 1 * filler plug-in for Netscape Navigator. 


forms are kind of wimpy,” says Web Con¬ 
sortium member Gramlicb, “but it’s 
not the highest prioriry right now. Fm 
guessing that vve won’tsee the iirst phase 
of a forms upgrade untîl mid-1997.” 

Electronic commerce isa natural 
application for on-line forms, bur the 
spectacular ri se of priva ne intranets based 
on Web standards is creating even more 
opportun! tics for deploy ing e- for ms 
within organisations, The relative sim- 
plicity of an intranet makes it casier for 
in-house developers ro create applica¬ 
tions for work-flow automation and 
data base access, whiéh are central to a 
workable forms process. 

“The Web is acting as a focal point, 
but ibis is a new twist on an old thème, 
not a completely new way of doing busi¬ 
ness,' 1 according to Hal Bennett, an 
Internet commerce consultant based in 
Menîo Park, California. “Computers 
bave been ‘electronifying* forms since 
day one. Most client/server Systems, for 
example, bave longcnabled forms* based 
business p ru cesses.” 

Bur client/server solutions can be 
expensive ro implement and are some- 
rimes more compïicated than the main- 
fraine solutions they were imcndéd to 
replace. One possible alternative: a more 
eco no mical i n t ran et th ar u s es S u n 5 s J a va 
language to drive intelligent forms, À 
compact forms filler written in Java can 
run on al most any client operating sys- 
tem and download wirli the form ro rhe 
client workstation. 

That would be a boon for large orga- 
nizations that musc cope with huge dis¬ 
tribution and maintenance problems 
ea ch rime they drange a b usi riess p r occ s s 
or upgrade an application. “Far and 
a way the biggesr issue for eusîomers is 
rhe abiltty to deploy enterprise-wide 
work-flow-enabling applications witb- 
ont having to go to the client,” says Hen- 
dricks. “Ar Boeing, for example, we’re 
talkîng about o ver 30,000 desktops.” 

ïn effect, the inrra ne r/Java model 
could combine twodifferent approach- 
es: Melding the advantages of main- 
frame computing, which centralises 
maintenance and deploy ment, with 
c 1 ie n t/server computi ng, which o ff * 1 oa d s 
su me of the data prqçessing to lower-cost 
client workstarions. 

Vendors Board the Bus 

E-forms vendors are taking different 
approaches to rhis new teçhnology. 


Some see the Web as a widely accessible 
and up'to-date warehouse for e-forms. 
“WeTe using the Web as a distribution 
and transaction System,” says Cohen of 
Paperless Performance. “A user could go 
ro the Small Business Administration site, 
for example, and download the forms 
for an elecrronic loan application using 
our Neo Forms helper app.” 

Web servers are potemially superior 
to L'VN servers for storing forms be cause 
the Web centralizes access, “Putring 
forms on a Web site simplifies updates, 
and with a single place ro go, peuple 
douTget lestas easily,” says Jeanne Cor- 
rein, JetForm-s direcror of Internet and 
small business pmdures. 

JetForm is am tî ng the m ost aggressi ve 
forms vendors in the development of a 
Webstrategy. lu July, the firrn released 
JetForm Web Filler, a plug-in for Net¬ 
scape Navigator. It lets users view and fill 
ont non-HTML e-forms with a tamiliar 
Web browser interface. First, users 
bave to download the version of Filler 
that’s spécifie to tbeir platform, because 
tliis version isiTc written in Java. Cur- 
r e ntl y, v e rs i o n s a re a v a i I a b 1 e for Wi n - 
dows 3.1 and Windows 95. Whcn the 
usercHcksou a Web byperlink that leads 
toa match ing e-form, Navigator humeh- 
es the filler application and downloads 
the form. 

The first rime a user requests a par- 
tien lar form, the Web server sends the 
la test version. If the user requests the 
sa me form huer, the server checks to see 
if the user bas the most recent version. 
Il not, the server automadcally sends the 
updated form. One disadvamageofthis 
arrangement, however, is that users 
du n T know if therc’s a new form wit li¬ 
on t hirring the server. “The Web envi¬ 


ron ment is not client/server—it’s a ter¬ 
minal émulation environment,” says 
Correia, “That's why everyone’s look- 
in g to Java.” 

As the user erners data into rhe form, 
j et Fo r ni Fi 11er val i dates rh e i n f o r m a ri o n 
and also provides drop-down menus of 
acceptableentries forgiven fields. A pur¬ 
chase réquisition, for example, mîght list 
oui y company-approved items in the 
menu (sec tbe screen shot above), 

Wlien the form is complété, the user 
clicks a Submit but ton to send a data file 
baek to the Webserver, JetFornTs back- 
end forms-processing server poils the 
Web server at iiitcrvals and pieks up the 
data files. At that point, the JetForm serv¬ 
er can pass the data to a not lier applica¬ 
tion, add it to a data b use, or send it to a 
work-flbw server. Eventually, the form 
will probably be routed to the appro- 
priatc individuals through an e-mail Sys¬ 
tem. “Th i s approach lever âge s the Web 
tu gather data but uses an organizarion’s 
existing e-mail and LAN System to route 
the form,” says Correia. 

In other cases, peuple mîght simply 
use the Web ro download a form, then 
route it to tbe appropriate person them- 
selves as an e-mail a trac h ment. Tins 
works parricularly well for the growing 
corps of mobile users who may hâve 
trouble loggingonrothe corporate LAN 
re motel y but can easily gain access lo tbe 
Web. “If you don’t bave a story that 
Works for nomads, y ou don’ t hâve a 
story,” says Grand ich of Sun and the 
World Wide Web Consortium. 

The Future of E-Forms 

Forms on the Web could realiy catch fire 
wlien more Java applications begin to 
appear, JetForm bas a prototype Java 
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STORAGE NEEDS GETTING 
A LITTLE OUT OF HAND? 



EXPAND WITH 


X 


DRIVE THAT EXPANDS WITH YOU. 


■ Inlerlocking itjcikabilily 

* IMS - disk capaeïtiéï 

* fsit-nariff* and faît-wicle 

* 4mm DAT, and 3-ï" ftoppy 
devke options 

* 8mm, CD’FIOM, and CUC Ï.W“ 
options 

* AC and SCSI jumpcrs replacé 
cxtcmal cabfcs 

* OplioruF LCD and keypad 

* Opiional het plug rémovablé 
drives, front removabk power 
lupply 

* Supports Sun, HP, SOI, IBM, 
Mac and ether PC platforms 


ART ECO N mtroduces Ajux the new standard in SCSI 
penphera! technology. Apv ie, a revotutonary mass stor- 
03 c subsystem, me that fmally marches tte teühno'ogical 
abvances cf PG, v^orkstatons and devices stnde for smde 
Ease of use ar>d relab^styafe inheiem in 15 vrâonary 
design. 

Futures such as intaiacking 
Etackûbility, extemal 5C51 and AC 
jumpers-., and internai printed cir- 
cuit tards ir&tead of SCSI cable 
are ail standard. SCSI bus length 
can rœw te measured m nches 
raïhet ttwi feet And «tan 
otüemely compact size of 
9 6'CH)x6 75TW>xT0'(D) r 
Apix will cfean up your desktop ïoo, 


Whafs more, Ap tï basic value and performance a 
avaiîable ai the sa me poçes as so calSed ‘standard' 
subsystems A rrch set cf options includes front-pare J LCD 
and keypad for a s 1 * irfocmabon dsp&y and settmg, troc 
hot pl jg removabéty and a front removab'e power supply 

fot case of service. 

Disk capaaties range from 1MB to over 4GB in a single 
encfosure. And Afw supports other 3.5" and 5.25‘ half- 
hsight dcvices tco, such as tapé, optical and floppy drives. 
Ail together, the Ajrtx family of subsystems représenta tbe 
new standard in mass storage. AnytNng !ess is now siib* 
Standard Grve us a call - we can helo you get your mass 
storage needs back m Dand 

1 -800-USA-ARTE 

wvAV.artecon.com 
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Artecon 4 
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W hen aircraft of the Fédéral Aviation 
Administration r s Office of Aviation 
System Standards (AVN) take wing, Iheir 
crews carry an unusual payioad: about 650 
pounds of computerized measurement 
equipment, AV N certifies g round navigation 
Systems natjonwide, ensuring their accura* 
cy wîthin fine tolérances. “ We analyze lo the 
microamp what the signal strengtb ïs when 
it radiâtes into space," says Scott Rose, com¬ 
piler specialist and project leader in AVN’s 
Oklahoma City headquarters, if you Ve lly- 
ing into an airport in bad weather, you want 
the navigation System lo be accurate." 

AVN is responstble for testing ail the com- 
ponentsof landing Systems: the instruments 
that provide electronic guidance, radar r and 
even therunway Iights- Ü anything that brings 
an airpfane doser in to an airport’' says Rose, 
The U.S. govemment requires that the 
AVN crews Write up their analyse s and test 
results in detailed reports. For the past sev* 
eral years, AVN h as been using Symantec's 
PerForm and FormBow software to fil in and 
route these reports, “We originally just did 
fil! and peint," says Rose, “New we route via 
electronic mail, so field reports can be 


Flying inGood Form 


viewed back atthe home office. 11 

Rose is looking forward lo a Web-basod 
edorms solution. It might boiter support a 
plan to croate a pool of crew membors who 
aron't based at a spécifie location. “A Web' 
based form fitler 
wouldgive us bot¬ 
ter access and 
mobilstyr he says, 

Until thaï hap- 
pans, the current 
System is linked to 
an Oracle data- 
base containing 
data on aircraft 
movement opéra* 
tlons, crew per¬ 
sonnel records, 
and operational 
costs. “We dump 
our Oracle data into a query table and read 
it with FormF|ow, w says Rose. "That way, if a 
form changes, we change a query, not the 
whole System.” 

The forms software aîso protects the 
integriîy of the data, which is vital because 
the reports must be able to stand as legal 


documents, "FormFlow gives you a locked 
file, and you can use an electronic signature 
to bind the data to theform,' * 1 expiai ns Rose. 
{However, AVN doos not currently use this 
feature because the govemment requires 
genuine handwrïF 
ten signatures on 
each report.) 

AVN is planning 
to revamp its pro¬ 
cedures by col* 
leotingthedatain* 
flighL download- 
ing it to the 
ground, rouiing it 
tolhe proper des¬ 
tination, and thon 
filing the reports 
electronically-a 
completely paper- 
less process. This year, AVN aircraft began 
testing the first phase of that plan, in which 
airbome crew members enter the informa¬ 
tion into e-forms software running on tap- 
tops. By the end of next year, says Rose, the 
aircraffsown measurement computers will 
be able lo fi II in e-forms direct ly. 
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The FAA uses Sytiumtee's Form Fin w. 


filler that lias many advantages over the 
aurait version, First, it’s more compact 
and dowitlbads more quickly with rhe 
requested form, Since Java code ts phir- 
form-independenr, vendors wonT hâve 
to support multiple exécutables, and 
users needn’t concern themselves with 
download ing the proper filler prograrn 
for their machine. Just-in-rime compi la- 
îion isan option if rhe interprétai Java 
applets aren’t fastenough* 

By removing some of rhe technical 
obstacles to clienr-sidc deploy niait, rhe 
Web and java rechnology may reduce the 
cost of implémeuting e-forms solutions* 
“The for tus auto ni a don companies hâve 
tenacioiisly held to the sear licensing 
mode h and large companies are pretty 
tired of paying the price," says reseller 
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H end rides of Workflow Solutions. 

As a resulr, some form s-software ven- 
dorsjncluding JetForm, are planning to 
maketheirjava-enabled fi 11ers available 
at little or no cost. If electronic com¬ 
merce on the Web rafces off, forms ren¬ 
dors will hâve an even b errer reason to 
screamline their client compouems: 
Every order-entry scrcen will need some 
kind of e-form* 

Sun is exploringthe possibilités of a 
Java-based forms solution, Gramlich, 
however, suspects that the windovv of 
opportun i ry for these solution s might he 
limitai “After the phase we're entering 
no w—W i t h J a va -en ah I e d a i id, i f M ic ro* 
soft gets its way, ActiveX-based forms— 
1 think we're going to see a shift back to 
I IT ML for perhaps 80 percent of elec¬ 
tronic forms," he says* “Tliey Ve casier 
to develop, and youMl he able to ger 
everyone to agréé ro a forms standard 
Inuit on HTML.” 

Perhaps rhar’s why many companies 
are takiug a wait-and-see approach to 
tins new technology. The Bank of 
Boston, which lias 3000 users complet- 
ingexpense forms electronically with 
JetForm software, is on the feu ce. 
“There's a fair degree of interest," says 


Bob Npwak, the bank’s director of worfc- 
group technology, “but the Internet is 
still an unknown roda y* Peuple are tread- 
i ng car efu 11 y b e fo re the y re a 11 y go ou t 
and do some t h ing with it*” 

Others see t lie Web nor as a solution 
but assîmply the latest transport mech- 
anism* ‘Tt'san infrastructure, and infra¬ 
structure doesiTtsolve business prob- 
lems,” says Symantec’s St even s. 
“Applications using infrastructure suive 
bus i n ess p roblem s * n 

The salicnt contribution of the Web 
may be its influence on the convergence 
of work-flow automation, dienr/server 
computing, and e-forms. Wherher the 
forms are implemented with HTML, 
Java, or proprietaty plug-ins, the com- 
mon denominators would be HTTP on 
the servers and Web browsers on rhe 
clients. The Inteniet/intranct architec¬ 
ture may prove ro be rhe catalyse that 
brings it ail together. 0! 


Peter Jerram is an information management 
consultant based in Paio Alto t California, 

i lis latest book, The Web at Work* is being 
pttblisbed this faü by JDG Boohs World- 
wtdefNovell Press . You can reach h tnt at 
pj orra m @ pj com.cû m. 
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Hard-driving 

techno-cowgirls.and cowboys 

Wû U I d rather 

"boot up" 

in Columbus, Ohio. V 



Cïrclo 613 on Inquiry Gard, 


Columbus? Yeah Columbus! 
A better job, a better life, 
a better place. 
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"Thistown hasbig cïty 
sophistication without 
bigcîty hassles, 
There's less crime and a 
stronger family 
environment. And I sure 
don't miss Dallas traffic. 
It was a great move and 
I wouldn't want to trade 
places wit h anybody!" 


Warren Irying, LCI Inierkatiohal's 
Senior ht an agir.Data Services 


Why are today's professionals looking past 
Dallas, Chicago, and the coasts to 
Columbus? 1rs simple. Some of the world's 
Dremier technology companies-like LCI 
nternationai, the fastest growing and sixth 
argest télécommunications 
company in the United 
States—hâve anchored 
operations here. ^Warren 
Irvingjusttradedhis Dallas 
home forabrightcareerat 
LCIand a 
better quality 
of life.>And 
when young 
professionals 
like Warren 
packup their 

laptops after working for 
companies that built the 
information superhighway, 
they play golf, seetne opéra 
orjusthangoutinthe 
Brewery District. ^Sotake 
it from Warren. If you’re looking for a great 
newplacetowork, live and thrive, look 
toward the high-tech vistas of Columbus. 

Forourfree brochure, detailîngthe 
Columbus scene and its 
vast opportunités, 
visitour home page on 
the WorldWide Web, 
http://www.columbus.org 
orcall 614-221-1321 
and ask 
for Alexis. 

















THE INTRANET EVENT 


uihere Nie Interner means business 


Qid you c v et feel lîke y ou were on o speedlng relier toaster ihol 
hnd no brokes? Jf you are a corporotc Webmaster, IS prafessianal, 
network designer, or par) of an Inlcruct/intruiict déployaient 
team, you prnbably knaw thc Jeellng well. The Internet is chonging 
îo fait thaï evcri the mest conscientlous professionol ïs challenged 
to keep pote with the lafest technologies, products, and practices, 

tëow ihere's onc place Internet business professionol* tan go to 
sec and Ie□ rn It ail. Interop OotCom, lhe tmly ovent dedicaïed to 
providlng ail the produel and letlinology information nocdetl la 
effeclively deploy Internets and intranets In business. 

Interop DotCom Is produced by SOFTBANK Expos, the sanie 
folks who brîng you NetWortd+Inlerop, tbe indusfry's bading 


conférence and exhibition on networking. Interop DotCam wiJI 
coïncide with NetWorld+Interop in Allanta, September 16-20. 

Call 800-488-2883 for your FREE pass or 
stop by our Web site at www.interop.com 


Interop OotCoin Atlanta 36 


W.T.WMJMg 

September 16-1 B, 1996 

mmsrn* 

September 18-20, 1996 

Géorgie World Congress Conter 
Atlanta, Georgîa 
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With Intel's latest 2Ü0-MHz CPU, cosi-effective quad-Pentiwn Pro servers 
rcach new performance levels. H y Dave Rowell and Peter D. Varbol 


Powerhouse Pentium Pro Servers 


lien Intel désignée! the Pen¬ 
tium Pro proeessor, it had 
more than just rhe desktop 
market in mind, With inter¬ 
nai parity-checked regisrers, ECC-pro- 
tected (error-correction code) caches, 
built-in diagnostics, and the abiliry to 
ma intain L2 cache coherency with up to 
tour proeessors, rhe Pentium Proshould 
make one heck of a server. Coup! ing die 
Pentium Pro with its S245ÛGX PCI chip 
set, Intel provided high-end PC vendors 
witbacompelli ng serve r a rch i recru re r J ut 
adapts to the needs of customers enter- 
ing the midrange server market. 

It’s taken almosr a year to get rhe bugs 
out of Intel’s cqmplex chip set (or vvork 
around them), but the firstquad-Pentium 
Pro servers are proving both capable and 
cost-effeaive* We got our hands on two 



ALR REVOLUTION QUAD6 



fi ATI N GS 


TECHNOLOGY 


IMPLEMENTATION 


PERFORMANCE 



of the firstSystems to use InrePs latest i 12- 
kB-eachc version of the 2Ï)Û-MHz Pen¬ 
tium Pro and find tharthey make impres- 
sive application servers. We looked at 
preproducrion versions of ALR’s Révo¬ 
lution Quad6 and Compaq 's ProLiant 
5000 injuly, both equipped with tour 200- 
MHz/512-KB Pentium Pros. Similar Sys¬ 
tems should now be avaîlable from Dell, 


Digital Equipment, Hewlett-Packard, 
IBM, Intergraph, and (PC 

Clearly, the Intel architecture cou- 
pled with industry-standard peripherals 
can offermuch lowercosts tlinn an archi¬ 
tecture and peripherals designed fur 
one of the lower-voïume RISC proeessors, 
The Systems evaluateqHerç hâve starting 
prices berween $30,000 and $35,000 for 
km r- p rocessor eo n figu ratio n s, U p aga tnsr 
midrange servers from the likes of Sim 
Microsystems and HP, tins représenta 
potenrially attractive price. 

What's There to RISC? 

Price bas ne ver been rhe biggesr factor in 
büy î ng a server, h o we ver* Pc rl or m ance— 
especially reliabilïty—cornes firsr. The 
200-MHz Pentium Pro bas inreger per¬ 
formance highly compétitive with RISC 
chips, and coupled with competent mem- 
ory, I/O, and mass-sioragesuhsy stems, it 
does well as a database server. 

Test ing with the indusrry-srandard 
TPC-C database-server benchmark, Com¬ 
paq bas reported results from a 166-MHz 
quad-Pentium Pro ProLiant System of 
5676 transactions per minute (tprnC) run- 
ning Windows NT4.0 and SQL Server 6.5 
at S136 per tpmC, which is comparable 
to many low-end and midrange RISC 
servers. (That System had 2 GB of RAM 
and 391 GB of hard drive storage.) Test- 
ing a similar 166-MHz setup with a Sy¬ 
base/UnixWare combination, Compaq 
reports6!86tpmC. 

To operate as servers, these Systems 
must bave high availabïliry, somethingdie 
tradicional PC architecture has not been 
weîl known for. InrePs architecture pro- 
vides for some redundaiicy, such as die 
abiliry to ru non any mimberofavailable 
processors, but leaves it up to System ven- 
dors to complété the pic tare. 

While neither vendor offers a totally 
redundant design,both ALR and Compaq 
implemenr reliabilïty features forme rly 


found only on more expensive Systems 
(sec the features table on page 163) and 
offer options like redondant power sup¬ 
plies. ÂLR’s power-supply option has load 


COMPAQ PROLIANT 5000 


RATINGS 


TECHNOLOGY * * a * * 

IMPLEMENTATION * * * * 

PERFORMANCE * * * * * 

■s h a ring and sépara te power cords so you 
can power them from different sources; 
Compaq 1 s has a single power cord. 

Roth vendors offer high-performance, 
hot-pluggable RAID options, They pro¬ 
vide the Systems with built-in se ris ors to 
monitor opéra ring températures and 
catch failure of cri ri cal comporte nts (e*g., 
fans and power supplies). Compaq's In- 
sight Manager and ALR 1 s InforManagcr 
software pro vide extensive and sophisti- 
cated abilities to noti (y System adminis¬ 
trât ors of problems, 

Compaq cakes mbhitoring a step fur- 
cher with its Machine Check Architec¬ 
ture, which monirors drives and niembry 
for degrading fonction. The ProLiant 
5000 monirors hard drives for softerrors, 
and System memory and the processor’s 
L2 cache for single-bit errais, Compaq f s 
NT hardware abstraction layer (HAL) 
protides hooks so that Insight Manager 
can pick up on problems, and its P re fail¬ 
ure Warranty covers replacement before 
parts acîually fa il continued 
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Comparison 


Qu ad-Pentium Pro Servers 



LR Révolution Quad6 


ADVANTAGES 

+ Lowerprica 

■r Générons expansion capabilities 
+ Informative LCD front panel 

DI5A0VANTAGÜ5 

Si MM memory 

A UTs Révolution Quadô offçrs more 
expansion roorn than Compaq’* 
ProLiam:5Û00, sim ilar performance, and 
a set of reÜabîlity and securiry features 
somewhat less sophisticated than the Pro- 
Liants, bm ata price thafsaround $2500 
lower for a comparable configuration* 
Ifs a large, wheeled, double-widc unit 
witb plemy of space for storage de vice s 
and a unique front-mounted rouchscreen 
LCD panel that displays the status of 
critical hardware* The panel, winch y ou 
eau easily use without instructions, in- 
cludes momtoring for CPU status, RAM 
status,Hard drive activité fan rpm (ail 12 
of thein), température (four processors 
and ambicnç case température), voltage 
levels at key points on the System board, 
hardware locksf and system firmware and 
BIOS* 

The mb the r board occupés the right 
half of the system, and the 1 I 5 11-in ch 
drive bays and power supplies fi 11 the 
left side. Dur test unit liait dual 575-W 
power supplies. The two side-access pan¬ 


els secure with Iodes, Locking snap-sluit 
do ors cover the drive-bay area, and the 
h or-plug drive cage ha s itsown lock* With 
eight PCI and eighr EISA expansion slots 
(one shared), the system board is large. 
The four processors mount in zero-inser- 
tion-force (Z IF) sockets for easy upgrad- 
ability,and rhe single memory card, hcld 
in place with métal braces, cakes up to 
2 CB of SIMMs. Ours came with 256 MB 
of 60-nanosecond memory, 

The system w-e tested came with three 
2.15-GB, 7200-rpm Conner Past-Wide 


SCSI-2 3^-inch hard drives mounted in 
the hot-swap cage and attached n> a siri- 
gle-channd ALR Adac RAID caching con- 
troller with 8 MB of cadîe memory. {We 
configured it as three se para te unstriped 
volumes for tesring.) 

ALR provides hardware system man¬ 
agement with the aid of the InfonMan- 
ager, a package that indudes applets for 
NT and NetWare. Our test system also 
încluded optional diagnostics for power 
suppliesand the RAJDOjphingcomroHer* 
We fouit d that rhe graphical configura¬ 
tion software for ilie controller was easy 
to use, but it’s not qui te as appealing as 
Compaq*®, 

We found rhe LCD panel useful when 
we firsr started the Quad6* The System 
emitted a loud, high-pitched tone when 
we rurned Iton, It booted properly, how- 
ever, su the problem was not readily ap¬ 
parent. The panel allpwed us to disable 
the al arm souiul and indicated a faulty 
power supply An exam inât ion înside the 
system i evealed tItéré were two complété 
identica! power Systems, powered from 
two dectrtcaE jacks (one was hidden by a 
sticker)* Pluggîngin the second cord f ixe cl 
the problem» 

I n o u r S Q L Se rve r pe rfOrnta n ce testi ng, 
the ALR machine provided procêssor/ 
inemory performance identîcal to the 
ProLianr’s, lis reliability features arerdt 
quiteas robusr as the Pro Liant' 1 s, butgiven 
the price différence and greater expan¬ 
sion room, you may find the Révolution 
Qu ad 6 the b est deal ofany quad-Pentium 
Pro server. 


TECH FOCUS 


ARCHITECTURE 


Intcl's Or ion 

Intel designed the Pentium Pro fur servers as well as desktop workstations, but it's the 
82450 chipset (oka Ûrmn), the GX version in partieulnr, that créâtesIntel's server archi¬ 
tecture. Ail quad-Pcnthim Pro servers use the Ü2450GX, and that cxplains the marty design 
similarités between the Révolution Quad6 and the Pro Liant GGOO-even though botli ALR 
ami Compaq designed their own system board s lo gel ont ahead of lhe pack (as itiil 
Intergraph and Digital Equipaient). 

Speeifieally, |he GX version of the chip set provides the error-correction-code (ECC) 
protection for data bus and system memory (up to 4 G B), a long with parity protection on 
the Pentium Pro address and coiitrul buses. IL also provides for dual, peer PCI buses, which 
doubles the numberof PCI card s a system supports, and four-way interleavimj an a 256- 
bil memory bus (288 bits with ECC}, 

ICs important to configure yourquad-Pentium Pro server wîth the correct RAM mod¬ 
ules for two rca st) ns. First, an 02450 bug can cause data corruption if you mstall certain siie 
combinations of memory modules. Fortunatcty* bot h the ALR and Compaq BIOS programs 
detect problem combinations* Compaq bas also gone to some lenglh to provide a good 
varétyof memory upgrades that ail work safely* Second, if you stick in a combination of 
memory modules that forces the system to drop to a two-way mteréave (impossible with 
the ProLïant 5000), the memory bandwidth drops to half at 128 bits and you take a big 
performance lut. 
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Quad-Pentiutn Pro Servers 


Comparison 


ompaq Proliant 5000 


AD VA N TA G £ S 

+ Highly developod hardware diagnostics 
+ Prsfailuro diagnosisand warrant/ 

+ DIMM memory 

O ISA D VA ETAGES 

’ Htgher price 


BYTE 


T he Compaq ProLiant 5000 arrived 
with aseven-bay drive cabinet {S 1229) 
of almost rhe sarne size ns rite ProLiant 
itself, tbough ir didn’t hâve to. The four 
hot-pluggable drives eould ait hâve fit in 
the main System. In s rend, two drives oc- 
cupied each cabinet, Combîned, this pro- 
vided comparable spnee ro the ALR sys* 
tem nlone. The two cabinets connected 
with a single SCSL2 cable attached ro a 
Compaq Smnrt-2 Array ControIIer/P PCI 
cnrd. B y connecting multiple drive cases 
to the ProLiant, y ou cnn store up to 161 
G B on hot-swappable hard drives, 

The tested System included 256 MB of 
60-ns dual in-line memory modules 
(DIMMs) protected b y the ECC fu net ion- 
nJiry provîded by the 82450 chip scl The 
chip set calculâtes the 8 ECC hits neces- 
sary tor 64-bit data and stores rhem in the 
pariry bits in parity memory, Thus* y ou 
don t hâve ro pay more for actual ECC 
memory modules. The ProLiant 1 s twin 
memory en rds hold a maximum of 2 GB 
and will be able to hold 4 GB when larger 
DIM Ms become aval labié, 

The System board incorporâtes a dual, 
peer PCI-b us architecture with seven 
PCI slots and three bridged EISA slors (two 
shared).The ProLiant 5000 incorporâtes 
a bus-uttlization moniror for examining 
bus rraffic on the two PCI buses and will 
vvarn of suboptimal bus loadîng, 

The four 200-MHz Pentium Pro pro- 
cessors were paired on two 64-bit CPU 
cards, The CPU cards are mounted in the 
System with physical support from a 
removable métal mounting bradeet, 
which ensures t hat the cards are insta lied 
and positioned properly, Each card sup¬ 
ports two CPUs, a Ion g with up to three 
power modules for régula ring power 
from the power supply to the CPU, The 
third module (5295) is redondant. Itcan 
switch o ver to either CPU if needed, 

You eau add a redundant voltage-reg- 
u ! a t o r mod u î e ( V R M ) to back up the 
modules thar regulare system-board volt¬ 
age should they fail or go out of tolérance. 
The systeni can map out a fatled CPU 


PENTIUM PRO SERVER FEATURES 

ALR Révolution QuadG Compaq ProLiant5000 


PR0CE550R/MEMORY 

CPUs 

Motherboard design 

Intel PCI chip sel 

RAM as tMted/maMmum 
(apeed, package) 

Memory bus width/speod 
Memory inlorloave las lesied 
with 256 MB of RAM) 

Four 200-MHï Pentium 

Pros (512 KB of built-in L2 
cache memory) 

ALR 

B2450GX 

256 MB/ 2 GB 
(60-ns SIMMlO 

256 bits/60 MHz 

Four-way 

Four 200-MHz Pendu m Pros 
(512 KB of built-in L2 
cache memory) 

Compaq 

8245ÛGX 

256 MB/2 GB 
(60-nsDîMMs) 

256 bits/66 MHz 

Four-way 

MASSST0RA6E 

Nord drives 

Three 2.15-G B, 7200-rpm 

Four4.3-GB, 7200-rpm 


Fast-Wide Conner 

Fast-Wide Seagate 


CRX200ÛD72 SCSI drives 

ST 15150W Barracuda 


in AL R internai Smart 

SCSI drives in hot swap 


Quick Hot s wap cage 

modules (two in ProLiant, two 
in o rte mal cabinet) 

Driva contrelier tested 

ALR Adac ono-chance! PCI 

Integrated 32-bit 


SCSI RAID controi 1er 

dual-charme! Fast-Wide 


(8 M B of cache memory) 

SGSF2 controller and Smart- 
2 Array ControSler/P (4 MB of 
cache memory) 

Drive test configuration 

Three physical volumes 

Four physical volumes 


(no RAID) 

(three used, no RAID) 

CD-ROM drive 

4x IDE 

4x SCSI-2 

Hard drive bays 

11 SVinchbaysdwoused 
by 1 h ree ■ drive not - s wap cage 

Four 3’ï-inch hohplug bays; 


three Sli- nch bays (two taken 
by floppy and CD-ROM drives) 


for 3 Tvinch drives) 

Total si orage capaaly 

32 GB with 15 hot-pluggable 172 GB internai. 361 G B in 


3!4 + ineh drives 

extern a! cabinets with hot- 
pluggable 4.3-G B drives 

EXPANSION INTERFACES/PORTS 


Expansion slots 

Eighl PCI (dual peer PCI 
buses), eighl EISA (one 

Seven PCI (dual, peer PC! 


buses), three EISA (two 


shared) 

shared) 

BuiEt-in SCSI 

Mono 

Integrated PCI Fast-Wde, 
internai and external 

Serial/paraJIel (IEEE-126*1) 

Two/one 

Two/one 

Internai EIDE 

Prima ry and secondary 

Nono 

Graphics card/RAM 

ParadiseBah 64 PCI/2 MB 

Integrated Cirrus/512 KB 

NETWORKING 

Network card 

ALR E-Ne| 32/1 lOFast 

Compaq NetRex-3 Fast 


Ethernet PCI card 
(CogentEMl 10) 

Ethernet PC t card 

REUAB1 UTY /S ECU RIT Y 

Power supply 

575-W supply with options! 

488'W supply (redundant 


575-W redundant supply 
(inslailod) with load Brtaring 
and dual cords 

power-supply upgrade 


aval labié) 

ECC protection 

System bus and memory 

System bus and memory 

Hardware failure 

Température, fans. 

Température, fans, 

détection / net i f featien 

CPUs, power 

CPUs, power 

Pro failure notification 

Nono 

Drives, memory, processor’s 

L2 cache memory 

Ot.ii e r re 1 i ability îea 1 u r e s 

N one 

Optiona! redundant voltage- 
re ou la 1 or mod ul es > bu i 1 Hn 
faiï-over wilh second network 
card, faiï-over on boot processor 

Secunty 

Locking cabinet, BIOS 

Locking cabinet, BlOSpass- 


passworda, open cabinet 

words.opencabinol 


notification, keyboard 

notification 


disabloewilch 


PRICING/SUPPORT 

Price {as tested) 

$32,514 

$35,000 {proiected Street price 
with external drivo cabinet) 

Included software 

Windows NT 3.51, SQL 

Compaq SmartStûrt 


Server 6.0 (tealed wilh 6.5), 

configuration software with 


and ALR InforMonager 

Insight Manager 

Lifetimo lechnical phone support 

Yee (M-F, 6-6; Sak, 7-1 ) 

Yos (24 hours ovory day) 

Warrant y 

Fiyo years onsyslem 
componanlB/threa years on 

Th ree -year o n-s i te 1 i mitod 


warranty; othar options 


iabor and peripheralsi 
one year on-site for $ 10; 
oihor options available 

available 

fnquiry number 

1091 

1092 
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Comparison Quad-Pentium Pro Servers 


Testing SMP with SQL Server 6.5 


H ow do you («esta symmetric-multiprocessfng (SMP) quad-procçssar server 
when you don f t havc The resaurcesto configure a full-blûwnTCP-C seiup? 
Vit dld it by focusîng do procéder/memory performance. Our SQL Server test 
measures a servePs processing power în the eontext of a decision-support or data- 
warehouse application* Posing complet SQL queries to a cachcd database, it 
uses ail available memory and CPU power, but neglEgitile disk and network I/O. 

We requested test Systems confîguredaccorriîngly-four2QO-MH; Pentium 
Pm processors (512 K B of L2 cache memoryL 256 MB of RAM, but onïy three or 
four hard drives Installée! on a single SCSI channel-and set them up with Win¬ 
dows NT 3.51 and SQL Server 6.5. Connccted through a 3Com UnkBuilder FM$ 
100 Fast Ethernet hub, a single 200-MHz Pentium Pro AST Bravo served as a 
client machine with upto 32 simulated users. The test tauncheda separate pro- 
cess for each user plus an additional thread to monitoritsprogress. The test client 
application was a Win32 console application thaï uses the standard Microsoft 
Foundation Classes (MFC) Qpen Data base ConnectEvity (ODBCI classes. 

We kepî the database size under 20Q MB so that It would cache cffectivcly 
on a serverthat bas 2E6 MB of RAM. We configured SQL Server as would be donc 
for a dedîcaied corporate data-warehousc server: 128 MB for database 
buffets, 96 MB for a temporary database, and 32 MB left for NT and code space, 
(The 96-MB temporary database is actually larger than is typical, but it bene- 
fited the queries used En our test) The server and client Systems used a TCP/IP 


connection, which is a popular choice for many corporations. 

By default, SQLServer G.SIcaves one processor free so that NTcan operate 
the user i nterface and any other server that rmight be tunning. We configured Et 
to use ail processors (a new parameter with version 6.5). As a side effect, when 
the server hits 100 percent CPU use [aimost constant!y with our test), no more 
users can log in, During testing, only four users at a time couîd log in and get 
theEr data. As thèse user queries comptetcd. the server logged în other users and 
processed theIrqueries. With the default setting (n-1 processors), the server was 
mutb "fairer"; ail users could log En right away and their queries returned at 
approximatdy the same time. The overatl test performance with the default set- 
tin g. however, is only 75 percent of that using ail processors, bccause SQL Server 
uses only three of the four processors at any given time. 

We stepped through a nom ber of user and processor configurations to sec 
how the machines would scale. Ideally, this test should scale lïnearly for bot h 
the numberof users and processors. Earlter ports of boih SOL Server and Oracle 
wcrc suboplrmal in thîs regard; consequentty, NT received a hum rap about its 
supposée) inability to scale beyond two processors. The current versions of Ora¬ 
cle and SQL Server put this myth to rest. NT scales nîcely with either. Our empir- 
ical results with NT were close to the theoretEcal idéal. 

-Jim Hüfd is vice president of R&Dat National Software Testing Labora¬ 
tories (Gonshohocken , PAX He devehped the SOL Server test usedhere* 


and work without ir, and should the huot 
processor fail, any of the remaining three 
CPUs can rakt over as th c boot processor* 
If you install a second Compaq Ethernet 
card, itcan aa as a backup that takes over 
without data loss in case ofa fallu re in the 
primary network interface card (N T IC). 

Compaq includes a software installa¬ 
tion package callecl SmartStart. By boot- 
ing a new System with rheSmartSrart CD, 
you can select the desired OS (N I , Net¬ 
Ware, or SCO Unix), and that OS will he 
installed and die System optinuEed i or its 
use, although the optimisation won’t be 
as good as that performed by an experi- 
enced System administrator. 

With performance equal to the Révo¬ 
lution Quad6 with our test configurât ion, 
the Pro Liant 5000 musr justify its higher 
price with its reliabiliry featurcs and Com¬ 
paq's support. For applications requiring 
high availability, that may be enough. 


Scaling Up 

Our testing with SQLServer (seethetext 
box “ Testing SMP with SQL Server 6*5” 


WHERE 

TO FIND 

Advanced Logic 

Compaq Computer 

Research, Inc. 

Corp. 

Irvine» CA 

Houitort ( TX 

[800)444-4257 

[800)345*1518 

[714) 6B1-6770 

fax: (713)518-1442 

fax: (714) 581-9240 

htt p ^/www. Compaq 

h 11 p ://www. a lr.com 

.cûm 


above) showed no signifiant différences 
between the two Systems, which is not 
surprising given the architectural uni* 
fortuit y dictated by Intel'S fi 2450 chip set. 
We tested the Révolution Quad6 with 
one, two, three, and four processors cti- 
abled, and fouud that SQL Server per¬ 
formance scated up nicely under NT 3 JI. 

For logistics reasons, we tested pure 
CPU and memory performance under 
SQLServer and not thecapabilitiesofthe 
mass-storage or network subsystems, 
which should lead to performance dif¬ 
férences dependingon the test and what 
options you pay for, Fortbosecompanics 
that hâve put the substanrial time and 
resou rces nccessarv t< ) stage official TCP-C 
database tests, you can compare their 
ptihlislied results ou the TCP Web site 
(http://wwwupc.org). 

For truly large applications, memory 
configuration is an important perfor¬ 
mance factor. According to Compaq, its 
high. TCP-C results with the Proliant 5000 
would havc been substàntially lower if 
they had tested with only 1 CB of RAM. 
The extra I G B allowed for more data 
cachtng. Also, at these high memory 
capacities, Compaq daims an ad van- 
rage in its l>IMM-based architecture. You 
can T go mu ch higher than 2 G B with 
SIM Ms, becausc itrequîrcs rwice as many 
modules as with DIMMs; you run into 
médian ica I form-factor constraints and 


increased capacitive load with longer 
traces, additional buffers, and rhe 5-V 
teclinology needed with SIM Ms, (DIMMs 
are 3.3-V parts.) 

In addition, you may not get as good 
performance at 2 GB with SIM Ms as with 
DIMMs, becausc the SIMMs 1 higher 
capacitive load should creare sloppier bus 
timingthat may force the BIOS engineers 
to set the Pentium Pro’s tuning registers 
for memory timing ro use more wait 
States with high memory capacities. In 
this regard, ALR is developing a DIMM- 
based memory card, 

Roth the ALR and Compaq servers are 
ca pnlde, we ! 1 - e n gi ne e red m ac b i ne s wi 11 1 
extensive featuresets. Choosing between 
them cornes down to a balance of price 
versus server availability. Il price and 
expansion capacity arc more important 
to you than high availability, ALlCs Rév¬ 
olution Quadô ls the System of choice. 
Rut if high availability is critical, price 
becomesa lesser factor, and that is where 
the Pro Liant 5000’s more sophisticated 
rdiability features gain rhe edge, 0 

Dijve Rowell is a BYTE techmcmî edttor who 
bmidtes hardware reviews. Peter D. Vcirhol is 
chair ofihe graduât e computer science départ¬ 
aient at Rsvier College in Nashua, NewHamp- 
shsre . ïbw cmi reach them on the Internet at 
ctrowoll@bix.com and pvarhol@mighty 
.rlv.edu, respect wely. 
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400 MHz, 800 Mflops 

It's a Screamer 


Let Microway build your next Graphics Worksiation, 
Web Server or Personal Supercomputer using 

The fastest motherboard 
on the planet... 


The Microway family of “Screamer" motherboards utilises the fastest 
processor to lui ihc worksiation market rn the last ten years! The DEC 
Alpha 21164 not only blows away ail other CPUs, but lias lhe VLSI 
support needèd to build meniory Systems that lake full advantage of its 
numeric speed. Microway Alpha baser! products set a new standard in 
p rie e/per formante for worfcstations» The Alpha is a clcar wiitner in 
both lhe numcrics and integer processîng arenas. With its abiiiiy to 
issue four pipelined instructions per cycle, the 21164 hits peak speeds 
of 1200 MOPS, Common numeric operations, such as dot products, 
peak al mind-boggling, on-cliip throughputs of 600 meguflops! This 
resu lis in Linpack ratings that go front 125 m 500+ mflops (as vector 
lengths inercase) and scalar rates of 100 to 175 mflops, Systems priced 
frnm $4995 for 275 MHz. 


Memory, Cache, PCI , • . 

The üîggest challenge to nmning numeric intensive eu Je on 
CPUsclockedover 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPUs numeric 
unies, The 21164 s Harvard architecture starrs with rwo 
32 Jeep 64-bir register files, foltowed by two 8K pri 
mary caches and an internai 96K cache, The 
21164"s extérngî 128-hir data bus gcts fed by 2 
10 8 MB of Bcache built with 10ns SRAMS. 

The 256-bit wide interleaved memory sitb- 
System that backs up the Bcache can 
hold up to 512 MB of DRAM, The 
coup de grâce is lhe Screamer's PCI 
hus interface, which can accommo 
date both Î2- and 64'bit PCI adddn cards, The 
S créa mer is the higgest numeric winner Microway lias intro 
duce J sin.ee we ma Je it possible to run an 8087 in the IBM-PC. in 19821 

A motherboard by itself does not a System make. 

Microway aJJs the opérât itig Systems an J Gommiers you need 
to put the 21164 to worL Th esc include NT, Linux, DEC UNIX j 
and OpenVMS, which now run thousands 
of applications including AutoCad, Excel 
and Word. The Screamer and Microway s 
N DP Fortran, CI C++ and Pascal compilers 
are availahle to both O EM s and end usera. 


DEC, Alpha, OpcnVMS and DEC UNIX TM Üfâial 
NT, Ëi tcé and Word TM Microsoft. AuiüGi 4 TM Àum DéiL 
Serra mer, N DP Fortran .«nJ Klicfqwpy TM Micnmay. 


Microway 


NDPFortrm^Atptm 


And more . , . 

Microway a!so designs DSP 

based on the ï860, pcrsonal 
SuperCompiSters that run up to 24 iS60\ Al¬ 
pha add-in cards and 32-bit globally optimized, 
RlSC-scheduled compilers for the Alpha* 
Pentium and i860; running on DOS, OS/2, 
UNIX, Linux, NT, DEC UNIX and 
[QpenVMS. Whether you are an end user ur an OEM, our 
technical staff wi11 gladly configure the correct solution. Since 
1982, Microway bas earned a solïd réputation for designing 
scate'üf-the-art products and following up with excellent tech- 
nical support. 

Technology You Can Count On 


Corporate Headquarters: Research Park r Box 79, Kingston , MA 02364 USA * TEL 508-746-7341 * FAX 508-746-4678 
http://www,microwaycom • info@microway.com ■ France 33 146229988 * Germany 49 6997650000 • India 91 806637770 
* Itafy 39 24984655 • Itaty 39 27490749 * Japan 81 6 459 3113 • Roland 48 22 487 172 * United Kingdom 44 1815415466 
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©Windows World 

.'. Dallas % 

October 29-31,1996 • Dallas Convention Center • Dallas, Texas 


The Snuthwest’s larges t ami most powerful 
cvent for Windows lJ -based husiness solutions. 
Produced in coopération with Microsoft', this is the 
event that will show you how to turn on the full power 
of Windows based computing lo make your business 
more productive and compétitive. 


t 



i 


i 


An event that covers the en tire family of 
Wiiulows-based tools, technologies, and 
applications. 

Some events show you only part of the big picture on 
Windows, At WINDOWS WORLD/Dallas, you'll fînd inte- 
grated solutions from the desktop to the network to the 
internet — and everything in between. 

liimdrcds of exhibitors and new pmducts for 
your business benefii, 

See the latest migration tools for Windows 95,..Microsoft 
Internet pmducts including Internet Explorer, Microsoft 
FrontPage™, Microsoft Office 97, ActiveX™, and 
more.ndeveloper tools including Microsoft Visual Basic 1 
4,0 for Windows, FoxPro 1 2,6 for Windows, and 
more...hot new apps for Windows 3,1, Plug and Play, 
and more. 

À conférence that’s ail about you. 

A unlquely powerful educational expérience focusing on 
ideas and strategies for the Internet, Microsoft 
BackOffice™, Windows NT\ multimedia, and Windows 
directions in the corporate computing environment, 
Ûver 40 sessions, SuperSessions, and tutonais to help 
you maximize your technoîogy investments, Forcomplete 
conférence information, go online at www.comdex.com 

Circte 123 on Inquiry Gard, 


Want Windows NT? This is your show! 

Build your seamless Windows enterprise solutions 
lierai WINDOWS WORLD/Dallas will hâve more 
Windows NT and Microsoft BackOffice products than 
any show this year..,including Microsoft Windows NT, 
Microsoft Exchange Server, Microsoft SQL Server'", 
Windows NTWorkstation, Microsoft Office, and more. 


WINDOWS WORLD/Dallas 
registration ami information 


www.comdex.com 


To reçoive a registration form by fax, 
call 617-449 5554, enter code 91, 
and hâve your fax number ready— - 
we'H fax you complété conférence 
information wilii in 24 h ours. 

For updated conférence information, 
go online or catl 617-433-1650. 

tf you are interested in exhibiting, call 617-433-1567. 


Held concurrent!*/ with NETWORKS EXPO Deltas EHEZXHD 

./ expo 

WINDOWS» WDPL[i, Muniitjfi FTfrfttPifje. ActiveX. MitmiufL te, ind M<trû*oJi SÛLStivai aie 

IrpdtmiirU nid lht WmdOwl ïi*8ü. Wïmtüwi, MtoCIOft, M-naiall Vifcufll FoxPre. mi)Wina.w| fit 

|r* rtg « ! fin il i dt m 11 ki of Mitiroah CcipciiMon WINDOWS Wûfll 0 a nd tht Windcw» fdlJQ *r* umG 
try SG» TBAUX COMDEX undei kenta Item Mierotoft 

CIW4S0FTBANK COMDEX tnc * MOF.ph Ann,,*, N**dh*m, IMttffUTjl USA - St T «U %W WMtjj 
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Hewlett-Packard ctélivers a nice workgrouphietivork printer, 
a long with the brand-new PCL 6. By Robert S. Hummel 

A High Fivc for the Latest LaserJet 



LaserJet 5M 
$2229 
(as testod) 

Hewlett'Packard 
Palo Alto, CA 

(0OOÏ 752 0900 
http://www.hp.com 

Circîe 997 
on In qui r y Card. 


The LaserJet SM shows off its user-frîendly 
design... and large footprint. 


hey used to say you çouIdnY 
go wrong b 11 y in g an IBM 
computer, Likewise, you 
can*t go wrong with a Hew¬ 
lett-Packard LaserJet primer. Mode] af- 
rcr model, HP ddi vers great prinrers. 

HP bas mtrodüced three new Laser¬ 
Jet > printers to replace its pppular Laser¬ 
jet 4 Plus and 4M Plus workgroup prïnt- 
ers, and lhey xe ail winners. Sporting 
improved speed and usability, these nuits 
hâve been extensive!y redesigned to 
make prtnting casier froni start to fin¬ 
ish. The LaserJet 5 also marks the début 
of Printer ComroI Language (PCL) 6, the 
next-gencraricm printer language that HP 
daims will dcliver fastergraphies print- 
itig, improved gray-scaliiig, and a new 
font-synthesis teehnology, 

The LaserJet 5 is rared at 12 pages 
per minute and prints at 6ÜÜ dots per 
in ch. ït cornes standard with 4 MB of 
meniory and three SIMM slots. The prim¬ 
er lus 45 TrueType fonts, and an addi- 
rional 65 corne ou disk. Windows-based 
Font-Smart software helps mariage fonts. 

Two paper t ray s are standard: a Jûû- 
sheet/lü-envclope internai tray and a 
removable 250-sheet paper tray. An op¬ 
tion al 500-sheet assembly eosts $299, 
You can comte et directly to the prim¬ 
er usinga parallel or serial port. You can 


RATINGS 


TECHNOLOGY ***** 

IMPLEMENTATION ***** 
PERFORMANCE * * * * 

easîly add networksupport by purrîng an 
H P JetD i rect or t b i rtl - pa rty n e two r k ca rd 
into the primer. An ïnfrared De vice Asso¬ 
ciation (IRDA)-compliant iniraredserial 
port can be added with a S79 adapter. 

The LaserJet 5 N is identical to the 5 
but cornes configure d with a jet Direct 
l U Base-T Ethernet card and HPYJetAd- 
mm software. Wc tested the 5M, with its 


standard support for 1 dBase T, BNCthin 
coaxial, and LocalTalk; 6 MB of meniory; 
and Adobe PostScript Level 2, 

Ail these pria ter s use HP’s Résolution 
Enhaneement technology fj§.Et), a set of 
algorithnis rhat instinct a printer to add, 
remove, size, and position dots selecrively 
to produce smoother text and edges, The 
LaserJet 5 requires less printer rnemory 
rhan the 4 because of its bardware-aided 
adaptive data compression. 

Usability Improves 

HP put a lot of tliought into the physical 
design and usability of dns new line of 
printers. For example, molded-in han- 
dles make the 37-pourul unit much cas¬ 
ier ro un pack and move. 

Thecontra) panel Bas also imdergone 
a much-needed and well-thought-oqt 
redesign. You 110 longer hâve to imerpret 
riny blinkîng I iglns or squint ac an obscure 


code on a dim LCD. The LaserJet 5 lus a 
briglit, blue-green fluorescent, 16-char- 
acter display thaCs easily rcadable front 
across the room or down rhe hall. Up to 
two 40-character plain-language mes¬ 
sages can scroll across the display. 

The control panel gives you access ro 
menu choices and éliminâtes the need 
to retrace your steps. Make your sélec¬ 
tions and push the printer Y large Go but- 
ton, and rhe printer is instant!)' on-line, 

One real improvementis the new Job 
Cancel bunon, which Icrs you instantty 
stop jobs in progress. Otber enhanee- 
ments tnclude an exrernal paper-level 
îndicator and molded-in numbers to 
idenrify the paper rrays. 

Driving PCL 6 

These printers are the First to use PCL 6, 
HP’$ newest printer language. HP say s 
PCL 6 tsopdmized for printing from \\ in- 
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TECH FOCUS 


PAGE CONTROL 


Windows' Priiiting witli PCL 6 



PCL Turns 6 

Eadj nfw LaserJet génération bas had its own new version of H Fs Printer Contrai Language 
(PCL), whicli bas beeomc a de facto indusIry standard. As PCL niatured, it gut new. enhaneed 
eapabilittes* su ch as macros, scalable fonts* complex vectnr graphies* and color. How- 
ever, PCL 5 ruguired the printer driver to décomposé high-ïevel graphies commands, whîch 
cousumed CPU time and cumplicated 
prograrnming. The driver then shipped 
the resultîng large slrcams of data to the 
printer, creatmg unnecessary network 
traffic, long spool tintes, and a long re- 
turfl-to-application lime, 

PCL 6 répartitions the proeessing bur- 
den using a new interface that's close- 
ly aligned with Windows Graphieal De- 
vice Interface (GDI) calls, The computer 
spends tess time translating GDI calts* so 
an application should regain contrai more 
quickly after printing. Àlso, the compact 
PCL 6 commands should improve network 
throughput. Because PCL G mîrrors GDI 
sa closely, what you gel on paper is much 
more Jikc what you sec on-saeen* 

PCI G can also synihesize fon ts from 
a lihrary of 3GGijlyphs, which the print¬ 
er combines in tu a parti cola r font on 
demand folluwing spécial instructions 
stored as a font description. The end re¬ 
suit ïs an auto-liinted TrueType outfinc 
that the printer rasterizes. Using Font 
Synthesis frtes up approximatcly 850 KB 
of printer nicmory. 


O Firmwarc 
in printer 
translates PCL 
commanda iutu 
dots of spécifier! 
sire and 
location* 



O Document 
in computer 
nieniory or on 
disk. 

0 Windows 
uses Graphieal 
De vice Interface 
(GDI] commands 
to display the 
document on- 
screen* 

0 Printer driver 
translates GDI 
commands into 
PCI G 
commands* 

© Laser-printer 
engine Images 
the dots onto 
paper* 



'OS/2 proceii II itfnJlajv 


Type ofpaoo 

Dueling Drivers 

Prïnt speeds shown in seconds 

Standard Enhancod 

driver driver 

PostScript 2.D 
driver 

Biuoprint 

10 

12 

10 

3-D rendering 

60 

107 

165 

WordPerfect graphies 

127 

125 

181 

Complex text 

34 

31 

50 

PowerPoint 

64 

58 

54 

Ail lests wore conduclûd on an HP LaserJet 5M with a Del Dimension XFS Pl 33c with 16 MB 
of RAM and Windows 95. 


dows and sïmilar environments* (Sec 
the Tech Focus box at riglit*) HP makes 
sorne impressîvc daims for PCL 6: fasrer 
graphies printing, improved qualité ber- 
ter correspondance between screen and 
hard copyj and smaller pnntdatastreams. 
But we found PCL G performance wasn’t 
aïways what we expected. 

I II 1 provides threeseparare drivers tor 
Windows: standard, cnhanced,and Post¬ 
Script. Aceording to HP, the standard 
driver is compatible vvi t h PCL 5e files and 
performs best wirh simple text or tnixed 
text and graphies. The eithanced driver 
maximizes output for documents wirh 
coinplex graphies* And the PostScript 
driver provides new fonctions, sueh as n- 
up printing (Le., multiple pages on cach 
output s h cet) and waterrnarks. 

We first printed two graphies: a biue- 
print-style image (mostly Unes) and a 
complex 3-D rendering with shadedpoly- 
gons and curves* Both vvere printed via 
Broderhimd’s 3D Home Architect. The 
standard driver significantly ôutper- 
formed the e ni tance d driver, by factors of 
2 and 4, respectively. Repeating these tests 
on a fasrer computer showed smaller, but 
sti 11 large, différences* 

HP engineers suggested we try more 
4< bu$iness-like” applications, soweprint- 
ed a file containing two graphies images 
and a wa ter mark; then a complex Word¬ 
perfect 7 text page; and finally three Pow¬ 
erPoint slides* ïn general, the enhnneed 
driver was about 10 percent faste r than 
the standard driver (sec the table “Duel- 
ing Drivers'" atright). 

Output from the two drivers showed 
différences in size and shading, and the 
enhanced-driver output matched the ou- 
screen display more closely* The Post¬ 
Script driver was a little berter y et. 

The standard driver lors you switch to 
3Ü0 dpi for printing draft images. The en- 
hanced driver uses the same image réso¬ 
lution and printing speed in both cases; 
the cconotny mode saves toner by pro- 
duetnga lighrer image. 

Utilities and Networking 

The LaserJet SM ships with software and 
utilities to support DOS, Windows 3*x 
and 95, and the Mac. The Status Window 
uriliry alertsyou to printer maïfunctions 
via a pop-up window* Alternatively, sta¬ 
tus can be report ed using voice alerts. 

JetAdmin software supports the Set¬ 
up, use, and management of ail printers 
connecied to a network using HP’s Jet- 


Direct prim-server software* Supported 
network OSes include Windows 95 and 
NT, NetWare, OS/2 LAN Server, and Unix. 

That Certain Something 

Iles ides its high-quality output, ease of 
use, and rock-solid reliability, this print¬ 
er ha s an ext ra nppeal that’s very real but 
hard to tic fine. Ai BYTL, we work with 
a steady stream of good laser printers, 
and weVeused to sedngthem leave* But 


the LaserJet JM will be barder to give up. 

ItVnor the smallest, the least expen¬ 
sive, or the fastesr, but it’s a winner* Tar- 
geted square!y at small office Work¬ 
groups, thé 5M bas speed, connecrivin; 
and flexibility, rnaking it a good value for 
individual and home-office use* P 


Robert S* I ïmmmlis a computer programmer, 
consultant > and au thon You can reacb him at 

rhu mm Ql@monad.net. 
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A Little Taste 
of Crow 


Jerry discovers the real 
explanation for those 
Cyrix System crashes — 
in au unlikely place. 



lie wg rld bas go n e I nte rii et- 
mad. Every business from 
I General Motors ro Mom’s 
I Cookies has an Internet home 
page, and atSpring Comdex, ir was hard 
to find a produet rhat wasn’t labcled as 
“Imerriet-ready.” There were Internet* 
ready modems—ho wcould one not 
be?—Interne t-ready keyboards, and even 
In ce met-ready mouse pads. 

There was also a lot of cool stuff at 
Comdex. The ching that impressed me 
most was a Texas Instruments chip at 
the hearr of a projecting monitor. The 
chip bas thousands of riny mirrors i nside. 
Each one can move—acmal movement, 
not just elearonics—to control what is 
projected. Ifs not nanotechuology, but 
ir’s one heck of a step in that direction, 
BYTE gives the Best of Comdex and 
Best of PC Expo awards, which means I 
s pend the first two days runningaround 
trying to sec every thing significam. Be- 
fore the show begins, companies send in 
for ms nominating the new products 
ïhey Te proud of, and we look ar ali those; 
but we also look for ail the other good 
stuff that wasn’t nominated in advance, 
We try to pi n point whai's imiovative and 
will hâve an impact on the industry* i find 
t hose long sessions with the BYTE ed i tors 
about as interesting as anything I do, 
and l sure learn a lot* 

Eve been natte ring about Comdex 
because Em trying to avoid this disk of 
stcamed crow Em having for lunch, but 
there's no avoid ing ir* I had rhings wrong 
last month* 

Eve been tesring a Cyrix 6xS6-PÎ66, a 
Pentium-compatible machine that uses 
Cyrix rather than Intel chips, l had saine 
problème, which I ascribed to Norton 
System Doctor. Unfommately,alihnugh 
removing System Doctor eut down on the 


number of crashes, it didn’t eliminate 
[ hem. There we re se verni k inds of errors, 
but the most typical was tluu Ed leave the 
System ninning for a couple of hours and 
corne back to find a bine screen with an 
exception error. Hitting return would 
niake the error go away, and 1 never had 
an error that cost data or lus t work, but 
it was worrisomeall the saine. The Cyrix 
peuple werc worried, ton, because the y 
couldn’t duplicate the problem. Cyrix 
sent units to Symantec and to Larry 
Aldridge, who dues a lut of System test- 
ing for me, but neither could duplicate 
my problems* 

I was about to s wap my System for the 
one they’d sent Larry when I reali zed 
there was one différence; l was using a 
Smart Ethernet card to connect the Cyrix 


crashes, su l reinstalled Norton System 
Doctor. That Works fine, too. 

Eve since exercised this Cyrix in tor- 
tuous ways, movingand copying huge 
blocks of files over to the NT server and 
back, running QuickTime movies (which 
used tu run jerkily), edirïng sound files— 
usi ng Sound Recorder to concatenate sev- 
cral wave files used to be a reliable way 
to crash the System —and ïtall works per- 
fectly* i even put in the game This Means 
War, and while ir can crash the Cyrix as 
it does every thing else, it doesn't crash 
nearly so often as it did on a vanilla Pen¬ 
tium 60. In a word, the Cyrix 6xS6-P166 
with a standard Ethernet board is fasc, 
reliable, and safe* Nike ira lot. 

You will note that 1 haven’r named the 
Smart Ethernet card thatcauscd rhe proh- 


The Cyrix people were worried, too, because 
they couldn't duplicate the problem. 


io my Windows 95/ Window s for Work¬ 
groups network. Cyrix sent a 3Corn 
EtherLink III Busmaster PCI Ethernet 
adapter, but since the s nia rt card worked 
fine—I never had any problems with net* 
work in g—I never thoughr my problems 
could be network-related. 

Still, since Larry couldn’t duplicate the 
problem, and it would be a pain to s wap 
Systems, I thoughr Ed svvap network 
cards. The swap was easy* I removed the 
Smart card and brought the System up so 
rliat it would know the card was miss- 
in g. Th en I shut down, installed the 3Com 
adapter, and boured up. There w r as a 
minor start-up glitch, so l had to restart 
once more, butthen Ping and Play worked 
just fine* The 3Com dri vers got installed, 
the network came up—and my System 
crashes stopped, After \ hours, it was 
clear that there weren’t going ro be any 


iems. This is because we want to test it in 
a PCI slot on Périra fl ugc, our standard 
Intel P-6G, and rhen on RacingCow, the 
Gateway 2000 PS- 133XL* I haven’t heard 
any reports of problems with that Ether¬ 
net card on Intel Systems, so I don’t expcct 
any difficultics; but, of course, now 1 bave 
tu see for myself. 

Meanwhile, the moral of this story is 
that the errors you see may not tell you a 
lot about their cause* We never had a sin¬ 
gle Ethernet glitch, nordid the System ever 
crash while doing Ethernet operations, 
and the error messages we goi never 
sa i d a n y t h i ng a bt) u t networ k d ï ffieu I ti es, 


We bave two Intergraph computers; 
the TDZ-4ÜÜ and the TD-300. fîoth Sys¬ 
tems corne in 150-and 200-MHz versions, 
The TDZ-4ÜQI rested came with dual Pen- 
tium Pro 150 chips, and the TD-30Q had 
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Chaos Manor 


A Utile ïaste of Crow 


a single Pentium Pro 200 cliip. Dur TDZ- 
400 lias “bluewire" on themotherboard, 
because this machiné wasbuilt in August 
1995 whilcthe Pentium Pro chips weren’t 
rdeased until November I, Vours won Y 
hâve bliie wire, 

The TDZ-4G0 lias the Intergraph GLZl 
3-D vîdco card, whicli features OpenGL 
hardware support. Ail Windows NT Sys¬ 
tems hâve the capability of working 
witli OpenGL, which is the standard AH 
(the way programs tafk to hardware) 
devclopéd by Silicon Graphics for 3-D 
video applications. The GLZl h a fast 
video card for spécifie applications— 
such as engineering modeling and visu¬ 
alisation—that use OpenGL and 3-D* 
Software without OpenGL support 
works but canY take advantage of the 
card, The TD-300 lias Matrox 2-D video 
with 2 MB of memory built into the mother- 
board t and that’s more than good eiiough 
for most work* 

The first thing you will notice about 
Intergraph machinesisthat they Y csolid. 
Whether you hâve a desktop or a small 
tower, tlieyYe built like battleships. Bill 
Godbout didnYbüild machines any bet- 
icr than this back wheti lus Coin pu Pro 
owncd the development*System market 
in CP/M days.These Intergraph s remind 
me of GodboutY machines, and those 
who hâve been reading this column long 
enough knovv rharfrom me that’s high 
praise* 

What you get with the Intergraph TDZ- 
400 and TD-300 is reliahle blazing speed, 
coupled with superb technical support, 
The machines corne with one-year on- 
site service and a three-year warranty, You 
also get software support* We had a prob- 
1cm with Première 4.0 and called Inter¬ 
graph. Half an hour larer, Intergraph 
callcd back to say they’d checked with 
Adobe: Première 4*0 doesnY work with 
NT. Upgrade to 4.2 and the problcm is 
fixed* You will get the sa me level of sup¬ 
port if you need it. 

The System cornes with NT in file-allo¬ 
cation-table (PAT) format, so you eau 
instaî 1 Win 95 as a dual boot if you like; 
but if you want dual-processor support, 
you must run ît under NT* Disk and CD- 
ROM drives are fast SCSI-2, There Y built- 
in Ethernet and a dual-height PC Card 
slot* The Sound board is built in and stan¬ 
dard, and both speakers and microphone 
are built into the keyboard* They call it 
“business audio,* 1 but it will play Doom 
right ont of the box. 


Clearly, Intergraph 1 s main customer 
base is peuple who need engineering 
workstatîons and don Y want to pay six 
figures to get them; but thcrc*s another 
market. David Em was one of the carli- 
est fine artists to use a computer-—1 rec- 
ommended The Art of David Em as the 
book of the month over a dnzen years 
ago—and quite literally wrote spécifi¬ 
cations forsomeofthe first programs for 
generating art displays. We let hitu play 
with the TDZ-400* One thing lie did was 
to la y ont a compilation of many of his 
old works. The individuaJ files in the 
resulting poster were multiple mega- 
bytes; the complété image was te ns of 
megabytes. lt’s beautifuk 
What David likes is the blazing speed; 
he says that the TDZ-400 allows a whofe 
n ew I e ve 1 o f coneeptua I ex p e r i me n tati on. 
Instead of wondering how something 
would look, you just try it; you get al most 
instantaneous resptinfee. Many compur- 
er-using artists are Mac enthusïasts. For 
those willing to consider something else. 


the Intergraph line offers speed, quality, 
and peace of mind. At a price, of course, 

By the end of the summer, Intergraph 
should hâve released their newTDZ-310, 
TDZ-4 I (}, and TDZ-610 workstations. 
Aniong other tliings, tliese machines will 
hâve new graphies cards, the fastest of 
wli ich, I ntergraph says, is 2,5 1 i mes faster 
than their bcstGLZcard. 

As Imendoned, BYTE gîvesout awards 
at se ver al computer shows. We al way s 
make a point of looking at what hucr- 
grnph is up to. TlieyYesetting new stan¬ 
dards for price/performance, not oniy in 
computing, but video hard ware and soft¬ 
ware. I havenft seen any thing of theirs I 
don T like* 


h used to he that the Mac not only 
had the best video hardware, but nearly 
ail the fun software like Kai Y Power 
Tools. ThatY no longer truc, Nut only are 
Windows paint programs getting better 
and casier to use, but MetaTools is port- 
ing much of Kai Krause’s fun stulf. At 
S p ring Comdex, there were posters ex- 
tolling KaiY Power Goo, tools for play- 
ing with photos taken by Eastman Ko- 
dak’s new est digital caméras, such as the 
Kodak Digital Science DC2Q. For the half 
dozen peuple left in the U.S* who did not 


notice, Eastman Kodak now lias digital 
caméras priced under S350. While they 
don Y hâve the résolution that more ex¬ 
pensive modelsdo, they*11 produce quite 
acceptable 3- by 4-inch photos printed on 
a culor i nk-jet primer oti Kodak Snapshot 
Inkjet Paper* 

Eastman Kodak also announced a line 
of h ig hcr-resolution digital caméras, 
includingthe Kodak Digital Science DC4Û 
and the DC50 Zoom Caméra. Better yct, 
Eastman Kodak, Microsoft, Hewlett- 
Packard, and Live Picture hâve developed 
FlashPix, a new imagingarchitecture and 
universal image file format to make it cas¬ 
ier for casual usersto work with high-res¬ 
olution pi et u res on home PCs, BYTE gave 
FlashPix the Best Technology award at 
Comdex, h won Y he longbeforc you can 
integrare Albert Einstein into your wcd- 
dtng photos and then stnear everything 
around with Kai T s Power Goo* The MacY 
monopoly over video ïs gone, and about 
the finie you read thîs, you 1 II he able to 
use browsers like Netscape Navigator to 


download new image-processing pro- 
g ra m s ; sec h ttp t/f; www* kodak.com f o r 
details* 

Thére’s another way to get pictures 
into your machine: get Snappy, This is a 
small box—they say it*s the si/.e of a Star 
1rek tri corder—that attaches to the par- 
allet port of your computer. Feed il video 
images from a VCR, your video caméra, 
or off cable; invoke the program; and 
when you wanttocapture ascreen image, 
do a “snap,” and you wül hâve a video 
image file. You can save the file in BMP, 
JPEG, TIPP, PCX, and other standard for¬ 
mats. The program générâtes a truc color 
image and lets you scale it from there. 
There are three resolutions: 320 h y 240, 
640 by 4H0, and 1500 by 1125 pixels; the 
latter cornes with scroll bars sinee it's 
larger than most mo ni tors can handle* 

Installation takes about 2 minutes. 
We found chat attaching Snappy to the 
parallel port of RacingCow was a bit of 
a tighr squeeze, so we used a standard 3- 
fool parallel cable between Snappy and 
the PC, That turns our to be a conve- 
nient way to install it* The unit bas jtsown 
power supply—a 9-V battery. They tbink 
thatN good for about 1000 snapshots, 

You also get some image software: 
GryphotYs Morph 2,5, so you can morph 


It won f l be long before you can întegrate 
Albert Einstein into your wedding photos* 
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If this had been an actual 


emergency, you would hâve been 
notified in advance by audible, Visual, Netscape" GUI and e-mail alarms from 

your ESP disk, tdp© or RAID Systems, , , 


,'.ESP, Enterprise Storage Packaging," was designed by ANDATACO to 
proactively manage your storage which prevents syst^Iïl failure and 
unplanned downtime in your neighborhood»,. 


, *,Integrate Exabyte 8mm technology with ESP, and secure the ultimate in data 
accessibility, user productivity and peace of mind — knovring you're prepared, .. 


, , ,For official technical information regarding ESP, contact your local account 
manager at 800-334 - 9191 This concludes this test of ANDATACO ' s ESP Storage 
System, ,, unless you log in now to WWW.andafcaco.CQm to 
inquire about winning an ESP Storage System, 


^^^lUSSËJI- mml HvVmuk -1 » ..- SotüUons 

Ciri.lu 176 un Inquiry TJufü (RESELLERS: 177} 

10140 Meaa Rim Road San Dingo, Calif. 02121 619-453-9191 fax: 619-453-9294 email; ESP-av&byfyandataco , com 

Entarprii* StûCaga Pjckaqing lu a ttadalnark ot AUDhTACO, JU1 pioducU AI* I eç) 1J le m il LtadiliarkJ ûf LudfcKArks O f UlU C&*pdftlet, 
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AnthroCarts are so flexible. You 
hâve dozens of shapes and sizes 
to choose, plus over 50 acœssories 
to configure your cart exactly 
the way you want. 

And they hâve a Lifetime Warranty! 

Made of Steel and high density particle 
board, these AnthroCarts are as tough as nails. 

See them ail in ourcatalog, then call 
us direct to order. We'll ship to 
you the very next business day! 


Call for your 
free catalog: 


800 - 325-3841 

ü 00 AM H) 6:00 PM PST, M F 


ANTI-RO 


Anthro Corporation 1 
Tbclinology Furoi turc 

10450 SW Manhasset Dr, 
Tha latin, OR 97062 
Fax; 800-325-0045 
h t tp : / / www, a n t li ro.co m 


Since 1984. Priées [rom $299. For a lowcr cos t Une for the home, 
ns k fo rour SO i i O ca ta I og , GSA eontm e t , A val kth le fa r O l EM app l ica fions. 
Anthro, AnthraCmt and 7 hchnologij Fit nature are regis tered tmdcmarks of Anthro. 
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yourself înto Albert Einstein or Al Cote, 
and Fauve Mûrisse Snappy Edition, a lire 
version of the painr pjrograni (a hilË up- 
gra de i s $3 9 ) * Th e re 1 s T WA IN (scanner) 
support, winch means you cnn use Pho¬ 
toshop and other imagc-processing pm- 
grams, Since Kodak cnn rend ncarly any 
video file format, you could video your- 
self, do some morphing or change thi ngs 
with programs like Kai*s Power Tools, 
save the image, and géra Photo CD made 
of the resu II l can en vision some inter¬ 
est ing slîde shows. 

S n a p p y vva s ni ad e b y th e b rea k a wa y 
menihers of the old Video Toaster team. 
They Ve al! mad as h a tiers; rend theman- 

Real programmers hâve 
always had contcmpt for 
programs written in BASIC. 

uni for details, Like the Video Toaster, 
Siiappy h ri ngs something new to the 
computer World, It’s easy to Use, inter- 
esting, fun, in expensive, and reliahle. 

If you canV think o fuses for Snappy, 1 
donV think 1 want ta know you* Highly 
recommeiuled, 

A sort of companion to Snappy ïs JE 
Software V PrintScreen. This thing installs 
in seconds. ît gives you the opportunity 
to save screen images to a file or print 
them* You cnn run it ns a TSR program so 
that it works alrtiost any rime, or you can 
simply invoke itwhen you need it. 

I canV guarantee its compati h i 11 ty with 
every thing; these TSRscân be rricky* Srîll, 
itseeuis well behaved. Mosriy, Print- 
Screen works, 

We\ e installed iton the Gateway 2000 
PS- 1.13X1, and the Cyrix ftxKfi-Pl66. Botli 
print across the Ethernei. PrintScreen 
doesn’t seem to mind, 

Some programs jusr do what they say 
they*11 do without any fuss. PrintScreen 
is one of them* Recommendcd* 


Real programmers hâve always had n 
degree of eomeiupt for programs writren 
in BASIC. If you ask why, they’Il murter 

something nbout meraory use, program 
size, and program speed. BASIC pro¬ 
grammer would then point ont that at 
least rheir programs were up and ru uni n g 
dur ing rheir life rimes, and the hattle 
would be joined* 

Now, BASIC advocates like me can say 
that with today ’s new hardware, we donV 
need to worry about program size and 













Hâve a Nice Day. 



Plan Ahead! 


Register Online for 
Networld+lnterop 
Atlanta ( 96 

(www. interop.com) 


Corning soon... Uisit mterap.com for ail the information y du'II euer need as a 
networking prafessinnal, includmg: 

• Hich show content 

• Breakmg news 

« Froduct fleuieuis 

• lUarld-tuide show information 

• The Interop Bupmg Guide, the most comprehensiue product 
buping tool auailable to the networking cammumtp todap! 



Connecting the Networking Comnnmity. 












APPLE SYSTEM 7 • ATKT UNIX • BANYAN • INTERACTIVE UNIX • LINUX • MOTOROLA BSOPEN • QNX 


PLATFORMS: WINDOWS NT * WINDOWS SS * OS/E • NLM 


Q: What does fc take to deploy a Ig 
superior client/server application? I e13 
A: A SUPERIOR SERVER l> 


START with the most 
advanced client-side SDK on 
the market: c-tree Plus at 
$895. 

* Complété “C” Source code 

* ROYALTY FREE (Client Side) 

* Multiple supported protocole 

* Fast, portable, reüable 

* Powerfu! features like 
transaction processing 

* Win95 P NT, and 
Windows 3.1 rëady 

ADD a strong, multi- 
platfarm, industrial-strength 
Server that supports. 

* File mlrroring 

■ I (eterpgeneous networking 

* Automatic disaster reeovety 

* Multi-threaded design 

* Best price/performance 
available: front $445- $3745 


RESULTA A solid, 
economical, easily 
déployable product that fits 
yeur needs. 

• Portable 

• Seal ab le 

• Excepïïünal Performance 

• Flexible 

• Easy Serÿer distribution 

• Conventent OEM terrns 


M 


FAIRCOM 
S arvfir* 


y 


LHSQX 

Heterogeneous TCP/IP Network 


Vou can’t find a better client SDK with these features! 
Over sjxteen years of proven reliability and performance. 
Ne one eise supports over 30 platforms in this price range! 


c-tree Plus® 

* Complète C Source 
■ Siiiglé/Mulii User 

* CÜfiU/Servcr (eptional) 

* Full ISAM functionality 

* No Royalties 

* Transaction Processing 

* Fixcd/Variable Length Records 

* High Specd Data/lndex Cachai g 

* Batch Operations 

* File Mina ring 

* Multiple Contcxts 

* Unsurpassed Portabilily 


FainCom Server 1 

* Client/Server Mode! 

* Transaction Processing 

* Eeqüircs <2MB RAM 

* Online Backup 

* Disaster ïleçovciy 

* Rollback - Forward 

* Anti-Dearîlock Résolution 

* Client-side C Source 

■ Multi-thrcadiiig 

■ 1 teterogeneous networking 

* File Mirroring 

* O EM/Source As r aüable 




r 


FOR YDUR N EXT PROJECT CALL FAIRCGM: YOU 
GANT FIND A BETTER HETER0GENE0U5 
CLIENT/SERVER SOLUTION! 

Also inquire about these FaîrCom prodticis: 

d-tree ,M r-tree® ODBC Driver 

FAIRCOM' 

CORPORATION 


WWWeb Address: http://www.faircom.com/ 

B O □ - 2 3 4 - B 1 BP 

U,S.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6S33 fax (573) 445-9690 
EUROPE Via Patrioti, 6-24021 Atblno (BG) - 1TALY 
phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg, #3,4f-112-5, Komei-chou - Tsu-dty.MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 
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specd. Memory Ls below $ 10 a megabyte. 
Disk storage is fast approaching S î 00 a 
gigabyte, High-cnd Pentium and Pentium 
Pro chips run at blindîng speeds. What 
do we care if otir BASIC program rnkes 
three rimes as long to run as u would in 
C+ 4 when wcYe talking about seconds 
radier thaï) minutes? 

Visual Basic is changing the way we 
program. h lias also spawned a whole 
new industry of add-on tools. One of 
the cari iest BASIC tooïkits was Crcscent 
QuickPak Professional. Crescent was 
acquiredby Progress Software a yearago, 
and they’ve continuée! tool development. 

If y ou Ve going to learn Visual Basic 
programming, in my judgment, y on 
sliould start by gerting Visual Basic and 
then Crescent PuwerPak Professional 

Knowiny how to program 
cloesn't guarantec yoiTII 
Write gond programs. 


Edition or Enterprise Edition, This 
gi vus you anumber of assembly langufge 
tools youcan cal l directly i nto y our appli¬ 
cation; it also gives sortie source code 
for compiex pro g ram s, and that’sworth 
study ail by itself. With Visual Basic and 
C re scène Po vv e r Pa k, y ai i can bu i 1 d so u i e 
asronishingly good program s, 

The ability to vvrite prograins is like the 
a b i I i ty ro wr i r c : k u o wing 1 1 t > w t o p rogran i 
doesnV guarantee you’ll vvrite good pro- 
gra m s a n y m o r e t h a n k n o w i ng h o w te i 
Write assures that y oull write publishable 
novels. On the other hand, the best way 
to b e corne a professional w ri ter is to write 
a lot. ï generally tellstudentsthey should 
be prepared to throw a way the firsr mil¬ 
lion words they write, 1 suspect it's jusr as 
truc for programming: the best way to 
learn is to do a lot of it. BASIC and the 
Crescent tooïkits niake it faîrly easy to do. 

EndNote ha s long been my favorite 
bibliograpby program for scholarly writ- 
ing. Now, EndNote Plusican beinstalled 
as an add-in for Microsoft Word. For 
those total!y acldicted ro the Web, this is 
like a Netscape Navigator plug-in. 

With die program înstalled, you can do 
full bibliographie processing from with- 
in your Word document, EndNote Plus 
2 does it ail : nearly any standard format, 
îiicluding a!l scholarly citation conven¬ 
tions, Hanging indents, discovery of 
dupheared citations, and a whole raft of 
other to o 1 s a re indu ded, continued 


SUN O/S 4.X * SUN O/S 5.X • MIPS A SI CSGI3 * 


Cire Es 1 6S on Inquiry Gard. 










IF you develop Ml/LT/MtDIA 


technology. 


you're sure ta bave the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you ta lower technical support 
costs, avoîd unexpeeted incompatibilities and unfulfilled 
expectations and achieve and/or coniirm higher levels of 
graphie and audio performance. 


So, we can test at any stage of product develop¬ 
ment on dozens of configurations with plug-in, 
plug-OU t ease. And world-class nccuracy and relia- 
billty; Quickly. Hassîe free. 

That's because at NSTL everythingis up and run- 
ning. Ready to bc configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 



In other words, NSTL's independent testing 
helps you to repeal Murphy's Law. 


So, if you want to improve your market¬ 
ing, enhance your product designs, 
sharpen your compétitive edge...and 
make sure your products do, in fact, 
live up to ail your adverdsing daims.. 
and ail your customers' expectations 
...corne toNSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 


Our statc-of-the-art multimedia testing laboratpry - one 
of 18 controllcd-access labs - is dedicated to testing fum - 
tionality, campa tibility, performance, and usability aemss 
multiple platforms. In fact, no multimedia test suite is as 
compréhensive as ours. And our street-savvy testing en- 
gineers know how to find problems you never knevv you 
had,. .before your customers find them. 


'NSTL can test our [multimedia] 
programÿ on venj short notice and with 
quick turmroundAnd vteÿjve 
uncovered problems that we didn't 
catch after our own iuhouse testing* 
Their initier standing of multimedia 
technology and the end-user market 
hâve helped us deliver si ronger bug- 
fnr programsA David Harmon, 
Manager of Tedmology and 
Development Support, Dis- 
covery Charme! Multimedia. 


Nota ifs your tufn.-- 
Build customer confidence. Sharpen your 
compétitive edge. Let customers know that your 
products hâve pàssed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionaiity. 


CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 

We hâve Macs, ail of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internai and extemal CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 



CA LL 1-800-220-NSTL to request 
our brochure or a proposai detailing the scope, prichtg , 
and scheduling of œnfidentia! product testing services, 
and/or to arrange a tour of our laboratorics. 


Do it right now and we'll send you 
a f'REE copy of the PC Digest issue 
ou multimedia notebooks. 
No risk. No obligation. 



NATIONAL SOFTWARE TESTING LABORATORIES 


A Unit ofDatapro Information Services Group 
A Division of The McGraw-Hill Campantes 

625 Ridge Pike f Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX: 610-941-9952 

e-mail info@nstLcom Worfd Wide Web http://wmo.nsti.com 


Clrcle 1 78 on Inquiry Card. 
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EnciNote Plus 2 is also a darabase. You 
can use it to make and kcep libraries of 
annotated référencés, so that you wiü 
never bave to rerype ride and auihor for 
frequently cited works* Formats includc 
ÀPA, Science, ASCE, IEEE, MLA, Chica¬ 
go A and B, PNAS, Nature, and Turabi- 
an. The general data base isîï/t formarted, 
so you can haul in référencés front that 
and then format the document ro fit the 
journal you Ve submiiting to. 

If you use Word and you do scholarly 
publishing, you need EndNote Plus 2. 
Recoin m en ded. 


T AJaker is welt knovvn for its Clîck- 
Arr: small, mostly simple, drawings that 
you can chop and paste into documents 
and slide présentations as illustrations 
and a change of pace* The ClickArr ïn- 
credibîe Image Pak 65,000 has illustra¬ 
tions appropriate for holidays, business 
thèmes, rravel, amusements; you name it* 
Theyalso bave ClickArr Handwrittcn 
Fonts, a CD-ROM of 300 handwrittcn 
fonts. No matterwhatyour writing style, 
neat and proper or fat and sloppy, there’s 
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probable a font that looks someihmg like 
yours, If there isn't, don'r despair: with 
Personal Font, theyll make you a True¬ 
Type font and include yotir signature* 
BeingTrucType î it will be recogui/cd hy 
word processorSj so you can eveu clieck 
the spelling* h won*t qui te be cursive 
script, becausc computers need sonie way 
to recognize when one lutter ends and 
another starts, but you can make il very 
dose. ï haven’t sent in my order yet, but 
i*m tempted* On the other hand, one of 
their fonts is pretty close, not to what 
my handwrinng looks like, but to what 1 
wish it looked like. Chances are y ou* Il 
find one like that, too. 

They also sell ClickÀrt Fonts, a CD- 
ROM of 2500 reguiar fonts* 

With thatmany fonts, you 1 11 need a real 
font manager* We saw one at Comdex: 
Adobe Type Manager Deluxe 4.0 won a 
BYTE Best of Comdex avvard* I don 1 1 hâve 
it yet,but 1 sure liked what l saw. 

Wi 11 \ Ad oh e 1 y p e M a n âge r D e I u xe 4.0 
and the ClickArr dises, you can hâve ail 
the fonts you ever wanted. 

The CD-ROM of the month is My First 


Àmazing World Explorer Roberta has 
been having the ndghborhood kids test 
ber reading-instruction software* As a 
reward, we gave one of them this CD- 
ROM, Heru is Roberta’s report; 

“Thomas, one of our youngest and 
brightest pals, finîshes third grade this 
year* I ïnsralled My First Amazing World 
Explorer on his home machine about an 
hour before dinner. This was probabiy a 
mîstake, because hisdad reports that for 
45 minutes after that, he never came up 
for air except to whoop his approval of 
the productand didn’t stop until his mom 
insïsted he corne to dinner, 

“I happen to know that this is a fairly 
analytical kid. He is into insects and 
crawly critters, so i thought he might like 
the World Explorer CD. It lias lots of crit¬ 
ters* Now ïCs his favorite CD, and his 
sis ter and parents hardly get to touch 
the family Mac vvhile he explores* 
"First, lie signet) up for a passport, 
where he gets to register with a moniker. 
He chose Stupid Peu (remember he just 
tumed ni ne, and their favorite genre runs 
along thèse li nés) and a su i table pic turc 


SOMETHING MISSING? 

Complète your BYTE collection hy ordering Back Issues today! 
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rrs AMAZING HOW MANY 
COMPUTING EXPERTS PRACTÏCALLY LIVE 
ATTHIS ADDRESS. 


With so many web sites popping up today it's hard to know which ones Net the best 
results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunatefy the answer Js dose at hand, it's called The BYTE Site, and more computing 
influencées worldwide cafJ it "home" thanjust about any address on the Web, 

The BYTE Site is the online version of BYTE magazine the worldwide technical authority 
for computing experts. That means it's chockfull of insights and information about the JT market 
from products to applications to trends. On The BYTE Site, visitons can instantiy access every BYTE 
article pubJished since 1993 through the BYTE Archive Read ail about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE éditons worldwide by ornsite 
Email, Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features Itke these, its no wonder The BYTE Site logged nearly 150,000 visits this 
past January alone, and posted an overall repeat 
visit rate of 41%. Not surpristngly itS become 
equaNy popular among advertisers. ThatS because 



™gBE3 

mtm 



mms 1 



The Byte Site offers such interactive marketing options as hoMinked AD-Action buttons to showease 
product information, catalog listings and data sheeis. Plus our Virtual Press Room where users can 
access the larest press releases from your company. 

To learh more about The BYTE Site, cal! John Griffin, VP/Publisherat 603.924.2663. Or 
find hïm on The BYTE Site at htrp://wwwbyte,com. Youïl discover reachrng computing influencera 
worldwide is easy once you know where they live. 




A Division ofThd McGraw Hill Campantes 


The Global Authority for Computing Technology. 














Chaos Manor 


A 


Utile Taste of Crow 


from the Passport Office, Stupid PeeT 
face is out of whack, and he bas onc work- 
iugeye, Well, y ou get rhe idea, 

“The home page is Your Bedroom, On 
jthe wall is a world mnp. Click on the map, 
and you move inroa view of the world 
in beautiful graphies and pictures, At least 
that is the way Thomas descri b es the ni- 
I le really liked the sound effeets, For 
instance, if you click on the top of the 
map, the CPU says ‘North 1 and makes a 
whooshmg sound, in Nortb America» 
you can click on a cougar sirting on the 
crest of the Rockics; his taîl straightens 
ont, and his jawsoperi ro lcr ouf a miglity 
tour, Click on a skier» and he slaloms 
down the peu k, makes a jump, and In mis 
back on top of the nui* 

“When you First click on a new coun- 
try on a continent, typlcal mu sic from irs 
liistory is heard, stich as a banjo in the 
Southwest of Texas, Click on a cowbay, 
and he lassos car t le, Th en it mpyes to text 
with a couple of sentences about caïîlc- 
men. Two hot keys are presented in red, 
and the text is rend ro you, Click on the 
hot key, and a smaller page appeats and 
is read to you in a child'S voice. 

“Thisagegroup isbunkers overstick¬ 
ers, and Thomas is no exception. After 
reading a sélection about a entrer, you ean 
select the Sticker icon on that page and 
the pSciure replaces an outline in the 
Sticker book. We clicked on Mexico. Ir 
zoomedin doser to the péninsule, where 
a stone statue appeared. Click on the 
stone statue holdinga stone spear, and the 
statue laujiches the spear, The spear goes 
a round the world and hits him in the 
back, 1 according to 1 humas 1 s scénario, 
When the spear strikes the stone statue, 
it cracks into pebbles, One of the world’s 
best jokes according to Thomas* 
Actually, Roberta had more on My 
First Amazing World Explorer. I havenT 
seensuch enthusiasm forakids 1 CD-ROM 
in a Iqngtime, Clearly rècommeridéd. 

The book of the mont h is Hnldett 
Onler; The Economies ofEveryday Life 
by David Friedman (Harper Business, 
l y y 6)* Onc doesn’t nornially tlvînk of an 
économies book as light and pleasant 
reading, but David makes itseem so. He 
also expiai us most of the assu triplions 
iinderlying économie rheory. If you 
hâve any inter est in économies at ail, 
youll find rhîs book b or h readable and 
fascinating; and I guarantee you'Il learn 
somethîhg from it, David anal y/es such 
thiugs as the length of super market 


chcckout lines, whether to change lanes 
on a freeway, and înddentally something 
about money and unemployment, Hc’s 
a former King of the Hast in the Society 
for Creative Anachronism, and one of the 
most interesringpeople I know. 

The computerbook of the mont h is Ed 
Yourdon’s Rise and Résurrection of the 
American Programmer (Preutice-Haïl, 
1996), Your don, you may recal k is one 
ol the p lancers of the computer industry, 
one of the few consultant gurus to move 
successfully from mainframes and mini- 
cotïiputerstothe microcomputer world. 
In 1992 he wrote Décliné and Edi of the 
American Programmer^ which paimed a 
pretty gloomy picture of how offshore 
corn pan ies would eat our lunch, k was 
particularly depressing for the large nuxn- 
ber of programmer! stuck maintaining 
COBOL and spedalized assembly lan- 
guage programs. His book bas beeri a text 
in more rhan a huudred courses. 

But now Your don wrires u all of that 
was four years ago, and îhings do 
change,, . sonie of the rrends that worried 
m e f o 11 r y e a r s a go h a v c bec t j i n e e v c n 
more pronounced, but Fve been pleas- 
antly surprised to see that in other areas 
the U.S. software industry bas démon- 
srrated a substantial compétitive ad van¬ 


ta ge. n Ed istoo modest to say that his pre- 
vious book may hâve helped change sonie 
of the trends, but I rhink ifs rruc, 

His views are not al way s mine, but il 
y ou Te a programmer or h ire progra ru¬ 
ine rs, you willbe well advised ro read thts 
book, [Editons note: Edward Yonrdon 
bas an article in this issue » " When Good 
Enough is Best " on page Si,] 

WeTe building a Micronix mother- 
board System, probably a 200-MHz Pen¬ 
tium, Pin not sure wharaccessories we’Il 
collect for it. Also next month, ITI look 
ataecit rnulàr ed accessoriesand software, 
Stay tuned. I love thèse little machines. 

Asusual, you can find more o frhîs col - 
umri on t he BYTE Web site. You miglit also 
want to check out httpt//www.earthlmk 
.ner/dîscoiummry, where John C. Dvo¬ 
rak and I argue critical issues, 01 


jerry Pottrneüe îs a science fiction writerand 
1ÎY77:T seniorcontributing editor r Voit can 
Write te Jerry cio BYTE, One Phoenix Mili 
La ne. lYterborougb, N H 0.J4SS . Pleaseinclude 
a self-iiddressed, stamped eneetope and put 
yoitraddresson theleîtetasivdlas on the enve- 
lope. Due to the high volume of le tiers, Jerry 
cannotgtturanteea Personal reply. You can also 
contact him on the Internet or BIX at jerryp 
@bU.com. 


PRODU CT INFORMATION 


lit t |i ://w w w,cresct:n t.p mg rest Çflim New Vnrk, NY 
Ci rdc 1036 un (nqulry fard. 


Ad ü lie Type Manayer 
Deluxe 4.0 Stï9.35 
Adobe Systems, Inc. 

Mountain View. CA 

(800}a33-fi{iH7 

(415)9(31-4400 

fa^t: (415) 9f»l -37GD 

http ://ww w*ad obe.cqnmV pc 

/typqirud.htrul 

Cïrclc 1034 on Inquiry Card, 

ClickArt Fonts $39,95 
ClïckArt Handwritten Fonts 
$39.95 

ClickArt jneredible Image 
Pak65p000 $59.95 
Personal Font $99.95 
T/MakcrCu, 

Mountain View. CA 
(800) 9M-2537 
(415)952-0135 
fax: (415) 95 Z -0201 
h 11 p ://ww w. c llck art .co m 
Cirde 1035 un Inquiry Card, 

Crcsmit ftiwcrPak 

EMrprise Edition 5499 

Crescent PowerPak 

Professlonal Edition $599 

Crrsccnt Divistun of Prsignss 

Software 

Bedfnrd. MA 

(800)352-2742 

(017) 28(1-3000 

fax: (fil 7) 280-4(125 


EndNotePlusZ $299 
Nik’s and Associa tes. Inc. 
Bcrkrky, CA 
(BÜU)554-3049 
(510)559-8592 
fax: (510)5 59-8 60 3 
httpi//ww wntles.com 
Circîe 1037 on tnquiryCard, 

Kai's Power Gdo $49.95 
Kai's Power Tools $199 
Mc ta Tools. Inc. 

Car pinte ri a. CA 

(800)972-4025 

(605)566-6200 

fax; (805) 566-6385 

h 11 p ://w w w.mc t a t u uh. com 

Cirdc Î03Û an Inquiry Card. 

Kodak Digital Science DC2Û 
Cariera under $350 
Ëjstman Kodak Cm 
Rnehcstcr, NY 
(800) 235-6325 
(716)726^260 
fax: (716) 726-08 î B 
h 11 pi// w w w.kod ak.com 
Cirdc 1039 on Inquiry Card 

My Fîntt Amazintj World 
Explorer about $29,95 
0K Multimedia 


(800)205-5713 

{212)213-4300 

fax: {212) 213-5 240 

http://wwViMlk.ct)m 

Cïrde 1040 m Inquiry Card, 

PrintSereen $29.95 
JE Software, lue, 

MountVcrnon, MY 
(800)431-1348 
[914)899-6710 
fax: (914) 699-6959 
janèiway&i ix.nelcDm.tmn 
Cïrclc 1041 cm Inquiry Card. 

Sttappy iilKHit $199,95 
Play, inc. 

Ranch u CordqVa. CA 
(800)306-7529 
(916)851-0500 
fax; (916) 651-0801 
h ttp ://www. pfay.com 
Cirdc 1042 un Inquiry Card. 

TD-3Q0 base price, $5995 
TDZ-400 b h se p lice, S10,700 
Intergraph Corp, 

Huntsvilfe, AL 

(B00)763-0242 

(205)730-2000 

fax; (205) 730-61HB 

h l tp ://ww wJ n t v f q ra ph.com/jcs 

Cirdc 1043 un Inquiry Card, 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, eatego- 
rized for quick access. Page 199 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject soyou can easily locate 
the right product. Page 20S 

SEPTEMBRE 1998 BYTE 179 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 180 









COMPUTER DISCOUNT WAREHOUS 











ASl 


WHY 


Âscentia P50 


F 

} 

Aht ttf 

Jfhj'i jidJ "if'i 

arltnéofisq pué u mwk mort} 
CoH fPlV ht étiaÜiI 

: : y. NoveJi 

1 NetWare 


j NTe I Wo r o H 

V4-1 

TT10 onty natwork rorniy for tomorrow , todmy 

Advaruvtt wcurity, uuLheni ica Lion ami auditin^ cttpubilities 
irufckv S'tiWan 1 V4.1 ihtî irKiiisirys mt)-! àÆun> nriwurk 
üpiTittiiij^ systcm, and, with NV-tWan- Dirrcuiry Smict 1 *", 
em.il île it io provint' the plnt/orrn for truu distribu 
computing. 


Fur information pif ut hcr Xotrll tnulti-iiner pat'k cunfigiirotiunn, 
additU'e lictming imd upgrades, catl tt CD H' r il crawi 7 FArcu/kr /cu/iiy, 


5-usar CD . 
10-uSCr CD 
25-usor CD 
50-user CD 


CDW A3A72 


i 


CDW494B3 


CDiV 49404 


PAY 
RETAIL? 

CDW SeUs 
For lessr 


* 133 MHz Intel Pentium 
proceôHûr ♦ 3MB RAM standard, 
expandnble to düMB ♦ 800 MB or 
1 . 2 GB reraovaliid hnrd drive 

♦ 11 .T TFT active^matrix SVGA color 
displiy ♦ ImBrcîmngeable 4X 

CD'ROM ♦ 3-year Hinited wamnity 
w/48-Hour iùipicî Repair fur Ist year 

$4221-® 
S4799 00 


P50 CTB11 BOOM G tard drivé 


PSO CTS11 t .2GB tard drivo 


(jfp) 

pentium 


CDW 65840 

CDW 6504 i 


T tir Intel Innide* Logo and Pentium* 
nie Iteginlrffll Trnrfemarhit of Intel Corporation 


DISCOUNT 


V Novell 


PE3lDE&pocàat£lF4m«1 c q-h ... 3I6.G1 

PElt&OC Ww Lrr.BirctcoïM M M 

PE3IQSÎ CQÜ*Î t" nrrc1 lOOt Jii CI 

PTJ16CÎP pochai îû*ûn ftnfl |Li «U.IB 


DATA ITORAOI 


SOFTWARE 


SOFTWARE & PERIPHERAIS AT 


U.crswft Off« 


im.m 

347.1 r 
iifji 

ITT St 


CQUNMR 

Tapa^Stof ÔQQ Mû Ir*Mlïi intalfyiJ 
Tipa'Sfcy 32O0MS Hefïtol , 


Ado4 m Pj 30.W4* cf V6 0 WN 141.71 

Adcfce F Vfi 0 WN ueq 11 I I 1 

AtoJ» photo«hop V3 0 5 WN._ Wi Tl 

ArKSda BaUuplDr WirtoOTrt 95.. RM 

Caafç OmniPage Pro V7 ü WIN95 upg. ÎT3 6i 

CcqiVftntoilacl&MWJN ... m« 

Corel WordPerfect Sirt* WN CO. 211 SI 

Corel w.‘.-jPt tort 5* ♦& WIN en Ipg . 11.77 

i Corel WoroPeftsct Suite WIN upg 3.S/CD . 151,70 

CorelDRAW VD.O WINB5 C Ù. . . 1J4 31 

■ D.Hastom Precamm Plu» VJ.fll DOS .llit 


DtlMEmi PfOOCJTJT: Phi* VJO WW9&WW 
Pûliai&rTfi Procomm Ph*t VT G WMRWN 


^ ÛwlS«<t 
Lotus 
Le “US 


III Tl 


WN CD , UH 

.. Î«M 

WNcempupg . .—,11411 

WIN95. _4lluM 

... *141 

IU14 


MICROTEK 


PageWj cfimpoct sç^Tfiar . 

E-r rinM^k et EJ toor ftalbod 

lN.fi 

17131 

BonMikar E0 cetor ftaibcd. 

. 614.11 

ScunMakflr II 1 coter llatbed 

T B|1 41 

UMAX 


Vi*ta-S$E. .... 

. 471.11 

via,ta-s-t2..... 

K41.4B 

yÿ VHIOMCtf 

fhntPorl Vi 

IRM 

PjptePBflii 

11T.4B 


....h—, . IM.1I 

_»___ -M-77 

cd __ u.n 

. MM 

.MM 


JMÆAStûll 

Mcros-:n WoAi 

o^.-k a.* va ai wn _ .— m» 

Quarterdeck C t an Swop V2 Q WiNCO. 21*1 

Oüane rdcn h. OEMM V3 Q WlN^VYlM 1 . E 2 . Il 

S^rnantw ACT Vi.tt WIN ... _1T1 H 

5vTn*nt*c TJ ortoo Art '/.ru* V3 Û OC&Ytm. U » 

Sj^rartee Norton AmVrui Wiîi 45 71 H 

SjTnapiBG Norton A-.OVinji Wiff t 5 upç JJ,TB 

SymardHC Norton UOltOH VB 0 DO SW IN 11l il 

Dymarloc Norton UtlUtw» WJNB5 , . .11111 

Symarnoe NorKn UU'foi W N»5 upg ,— 57.11 

Sfirwiiac pcanVwherE VI0 Wl H 11A11 

S-r^rttotîw; (XANTWMEriE V5 0 DOS lt1.il 

5 jmaTTtcc pcANYWHEPEli WlNS5/NT . 131 H 

Gymanroc pcANYWHEHÉ32 WINSS.'NTupg .. I2.7P 

Syrrsir*» w.nfAX PHO V4 0 WIN RII 

Symantec WmfAX PRO V7 0 WIN55 CO . _TUI 

Vfintana NttKO?» Nav^lor V2.0 WN _ 41 41 

Vssia Tachno» J VAÛV.NiS _ JM. 11 

V,mü V4 0 WIN95 CD.. 132.11 


5-uMfSS* — 
lû-uMrasr 

ïî-wt*f a 5" . 

SO-yier 3,S*. 


Microsoft 


IMjM 
1 1TI IT 
11tl.ll 
1111.» 


, _ 444-71 

kân» . ..... 11141 

UttruoH Syilmta Ugml S«yk 

SMS Servi r CQ . 571.11 

fîir gio.clienl Ijc&n^o.,. U,14 

WkfOIÆft SNA &arv»r 

SMASaruw CD . . 151 51 

. 14-17 

aO-Onnt çaçfc. UtU 

mîTüi-ûtl IJéiI S*rvtf 

Mail S«rv«r upgrado CO. . 11114 

5*iliûn| Lccr.sôpock .-. Î34.1J 


«ASP 

|n.l*nigHi/’,t AmoSwrttn 2 PCs to 1 pfjnter. 34.J1 

Intellinr: I AutüSwrtch 4 PCS to 1 pninteT. .. 31.S1 

JorLAN-P Plus pcckoi wryer . 37111 

SîlAP tUrtar 64 2 PC* in 1 prntof l M.M 

SïîAP nikj-cfi taiy^fjr . 1111 

Day Networks 

SynOiôUa Syrterriecra igbt $-pqfi hut»..... am au 

SynOpllCi Syilem 6I0M 1ü8r B-pOft huh .. 114.14 

IBM 

Tsk*n R .'g aJto aOaËtof IC 4 ISA . 11115 

Tak*n Ring MAU mJi.pon. JM H 

intJ. 


PlNMACLC ■CfeQ 

laXfREMË 10X CDR Mû mal.. , 

Êjüsiaf^f 2XCOR recorctef feitorrwi ..—^ 

RCO WHO ÏX CDR raaxdar _. 

PCD î*Hü ~/A COR rflcofüer eito-rmU _ 
Vidai 2400 opûc*l ra-U d'-v« . 

Vartax 2 lG 9 opîical n ard dr.ve d Ha mal . 


Ht SyQuest* 


ï 11.71 
161,11 
U91Ü 
M4I3 

un h 

I55l.lt 


Düktop ÛlidaPftfit...... .*™. 44.17 

QlidiPointWindOM &5teytoAnj ... 44.Il 


QriA.'g State 11 l!*i a pmiii« pan,. ttt M 

DftfKng SteUt 11 IZuta «ftwiiMf# pan- H.7.U 

EPSOff 

PhotoPC dgitel CAmira 4H.M 

Ae'iori5fiaiVï.nq 5, wm II 4t1-*T 

ESlCCdCeol^ Korvrer.. 737.17 

ËSTtOOC Pto C£4of *urn«/, 1114-1* 

ri31 t 

IrJ PACKAflO 

HP SeanJeT 4S rt«klap sconftor... 2JI.il 

H P fcoftJrt 4P flafted icanrcf .. 411 M 

HP SwiRt 4C Mït+d scif^of W4 17 

HP StkAkH. 40 to£ym«m I«kw 411.17 

KODAK 

DC40 D 5 la: Scinruifi Camern. 6M.0I 

DCÔO Oÿlai S-dcncû Cambra . ï&iûd 


NASDAQ 

DU Y WJTH CONFIDENCE 
CDW 3 IS A NASDAQ 
TRADEDCOMPANY 

TIC K ER SYMBOL CDWC 
OAD rzted SA! 

Dunt 10-7B2'7952 


e 


CDW' 1 TELEPHONE 
HOUR5 

Ôntoa 

Mpntjny frtUy7an>9rïn COT 
&iMtJ^9eiTH50Ti CDT 
Tech Suixvri bf CuMorhcr* 
MeoddyFrv&y Sam^m CDT 
Sùl.riUy Sam-Spm CDT 


If you find a better price, 
call CDW® before you buy 
Fax: 847-465-6800 
Sales: 800-959-4239 (4CIIW) 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 

Bylo 17&6 9 95 








































































































































matfOK 


WHY 


Snappy 


The best way to get 
pictures into your PC 

tira h sejuattonal PC from 

camcorder, VCH or TV, Just plui 
Snappy into your PC» printer port, 
thon conneçt to ivny video source wilh 
tbe i ndu ded cab! i". WSth the preaa of 
u hutton, Snappy captures images in 
]<LB million adore ni résolutions up 
to 1500 k 1125, K rom desktop 
pu Ml- h ut g to crcatiug PC photo 
a I km ms. Snappy (nskct ymir PC more 
powcrful, mare visu a I and mora funl 


$195 


CDW 58450 


SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER" 


Mystique 

The complété 3D entertainment 
and multimedia graphtcm ac colorât or 

♦ G i-bïi PCI graphies 
accéléra tor ♦ 2MB of 
poworful. Binglo*ported 

SGRAM memesry, 

uptfriuWbîe to 4MB 

♦ Lightnmg|jÊ§Ht 3D 
texturû-mappod gatnep * 

* High-rjUJiÜty video 
plavSack * Fast and 
•table Windows 

# lîlazing DOS 

performance'? 


$183 


ai 


CDW 71174 


CDW® CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T 


CALL! 




sEmamamaEnm 



hew/lett 

PACKARD 


iliflûbütîcs 


TOSHIBA 


SENS 31 J VIOQ Wü eiWfl 1T T O-JJ *OP * * CO »M M 
SENS IgE) 4MB I ï,-,ü CD I mm 

sots 313 SI à; 1 3ÛB I? 1* J.1 .* 6*CD UHK 

SENS BHfiUl IfiUC Z tqo 12 V ttiM èïCP «M « 

TfXVi 

iwiwiflitn 

Esta nia Sîdi &MD0 «Mb al OMS 10 *' du*i *»n I UI.Tfl 

ruorij ffocor r/nwa 1.200 io.4" « CD tiMXii 

Ej*=.-£-d &JÜCO 1 .1 QU Bitf-t 11 X 3*» an fc* iv «M flî 


iiaca mas m noua n r au* *an— 

I1ÜCT VlCO Mffi-8-1 W& 11 r»:Srrt 

*tocs we ewe rrnm 11 r - 

* tacot vw 9MB 7ni«a 11 r k&v* *x cq. 
*&t:\ j; !vi ï) two siaL« tir&» «vr zx. ct>. 
iîOCDt S1C0 5M& t 2fcTiEi 11 3" Büv* CX CO. 

ktiûCS 5/1» î6MB 1.££iB U V rJujJ-scan. 

IjüjÇOT 6/120 16MB OKU 12 T' «Sri ÉX CO . 
Pn»1W**t«T MO sua 7JOMU u y ehi- 
f\ rt v /MET 5133 vj-fci 1 >| J111T ïtK 
î*ri 7DGC5 & '23 Mffi 1 ZOO 1 ’ Y 
Ikr \tjOT S133 »3LB TJ>- 


4ai Uri.J J3Û SI 00 EWÜ tDUMQ 13 *” (brfi-Kar .. 

totanUâ JM ÊàOO 6W0 fiOuMO ‘04' fltav*. 

Aknji,!.! JM si33 cMil &OÜMÜ '04' «fine. 

U* b fqo s-JDOiiÆ 11J O** wan^4X ÇD. 

a&m fc m™ f*jc i jase i ur «tu., 

K; wlrt PTi Sl33»l9lUf.1i n 7 t(»M «CC 
f^s.TMiiuei.'taiir^wwtî) 
AOviriltft? [hnhlopi 

ICO 1 ÎG3 é* CÙ - 

tftsm If MS 1 3GditC;i .. 

fiJÏA S150 161,1 B 1 6ÛÛ 0X CP 

toïï S'ÈOO 1OM0 1 SCO 41 eu - 

10'* VU] IGMU l.OGaêXCO 

tu* U 1 MI 1(MQ 2 .1 Gi3 3 il K (X CD. 

IV4I Mfta IEW0 2 1 ca 3 Ht. t. x CD 

&r*vïi Pvlklopk 


3CÆXD SI DO BUfl É 1t5MB 13 *' tb* K*H 43 C 

26SXD S-l» IU8 U-.D n •>* A44T 4X CO 
3É4XD S 1 «O àVQ iqê TO*' « CO 
svi sttH sua aicun it □’ cusi-Kir 
s:a s f?o tiMu n i^vh u i'«s™ 

UÛ iiM fiMLi 1(1» 17 r uÆvfl . 

760£ SI Î0 fiMfl RI OMS 1E. T kMi ., 

7ÉÜE fii'120 &MQ 1 ECîfl 12.f SCW» 

recES'iu ir,wn i MKïS ir rtdiyB . 

730ÉD SI 31 10MÜ I .Etlfl TZ V *Ctv* IH Cü 
7&XL S100 N,*l I 91 «® 11 " ü- ,* 11 

74Ô&Û C'iuy tu)i 0IS4AB U.e «i»* « CO 
7Ï0EL 3I»M91(UB Tl â'OulKVi 
7ÏAEO SI3> âWtl I f4M l£rach* 

75CÊL &lil ItMil T 08GS 15 1 ■ «±ai 


^Seagate 


PC3O0 Etre* Dnillapi 

PCIM ÿ/1 DO 15Mn 1 208 3 ta <fï .. 

PC33Û U 133 15MLI 1 ÎÜ Ü 3 
PCiMSm il Vil 1 f.Gfi ï iyt 
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COSTAH 


CDW sells for less and services yoci better! 


Gall for a free 
CQWcatafog 


(4CDW) 


Visit ourweb site! www.cdw.com 
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COMPUTER DISCOUNT WAREHOUSE 






















































































PLUG 



With the backpack quad-speed 
CD-ROM drive, you r re one cable 
connection away frorn a world of 
multimedia business advanlages: 
Plug ît into your PC parallel port 
to access a uni verse of CD-ROM 
titles. Take ît wiih you for portable 
data reirïëvoh Or share ît with 
ofher PCs. 



backpack 


MicrnSoIutians 


No compatibifÜy problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking yaur PC aport to install thîs 
quad-speed drive. Jusl plug ît into 
your PC prînter port—plug your 
prinfer into the backpack. À simple 
solution from the backpack family 
of tape, diskette and hard drives. 


CallToll Free - 800,295.1214 


Family PC Rat in 


NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 


3 32 W. Lincofn Hwy, DeKolb, Illinois 601 15 * Téléphoné 8 Î5,756,341 1 • FAX 8 15,756.2928 
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Switch to any Server 
b y Name from an 
On-Screen Display! 



CYBEX 

DIRECTOR 


t 

2 fttVf 1 **** 
l Accûi*nt*njï - 
A Modem Sfrv 

5 $hop Ftoa r 

É Priirt Server 

7 Finale 

8 Efigineeflo» 


Now, switching computers with your 
AutoBoot keyboard/video/mouse 
switch is even easier. Just call up the 
Director menu, choose a computer and 
you're done! No buttons to push or 
codes to remember. Since you name 
your computers whatever you like, 
picking one from the menu is a snap, 
Keep your current computer name on 
screen at ail times, or for just a few 
seconds after switching. 



Best of ail, the Director works with any 
platform, operating System or software you use. 
Ail you need is a Commander product with 
keyboard control capability. And, because ît's an 
add-on product to your existing Commander, 
there's no software to install. 

With the Director, making the 
switch to Cybex is easier 
than ever! 

Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800 932-9239 • FAX (205) 430-4030 
http://www.cybex.com 



PC is a reqistered trademark of International Business Machines Corp. Macintosh is a registered tradomark of Apple Computer.tne, Sun is a 
trademark of Sun Microsystems, Cybex, Commander, AutoBoot and are trademarks of Cybex Computer Products Corporation. 

Dealer Program Available Made in USA 
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"If you need performance, 
this is where to find it/' 


Communications Week, April 22, 1996 



• PCI, EISA and ISA 

• Upgradable to hardware RAID and cachîng 

• Bus-mastering with on-board processor 

• Support for ail major operating Systems 

• New: Ultra SCSI models now available 


Everyone wants the best performance, and now Communications Week tells you exactly where 
to find it: SmartCache IV SCSI adapters from DPT. The April 22, 1996 review of three SCSI adapters 
went on to say, "These SmartCache IV adapters were some of the fastest we've ever tested", 
in fact testing at 20-50% faster than competitors from Adaptec and BusLogic. 

So, if you want performance (and great pricing) here's where you can find it: call us 
for more information about SmartCache IV SCSI adapters and modules. See for yourself 
why we say: SmartCache, Smart Choice! 


T 

1 - 800 - 860-4589 

1IDPT 

Dlstrlbuted Processing Technology 


B96Q9 



g 


I 







140 Candace Drive, Maitland, FL 32751 * Tel: 407-830-5522 * Fax: 407-260-6690 * sales@dpt.com * http://www.dpt.com 
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When you need :i luw-height drive, look to tlie- slim 12.7mm and 19mm drives from Hitachi— 
perfect for notebooks and other portable PCs. 

O ÎIOTIBOOK-KSADÏ 2.5" drive is only 12.7mm high [DK223A-81] 

O L It A M AT 1 C Aï. 17 lovv power consumption maximiles notebook battery life 
O T R A H S ï S 1 3 * ATI—u p (o 16.6 M B/sec 
O C A P A C 1 T'J B 3 — î-HGB, 1 . 3 GB, 1 . 08 GB, and 810 MI 3 


A o U A Y 


The ATA-2 line of hard drives from Hitachi cornes in both slimline and fulUhelght profiles* AU 
drives feature fast average seek dînes of 12ms and high rcliabiHty of 300,000 hours MTBE 


C D ïî u A iî stocks the 2,3" Hitachi drives iis vvell as a full line of other disk, tape and 
optical storage products. For more information, call Consan today tolbfree atî 


HITACHI 


1 - 800 - 221 - '6 4 6 3 


mi EÏECUTÏÆ CftfVE ïSJO TCPAÏR RCJLO tQt EA5T PAR* Bttti 

«COfffWH [ UN MJhU Sc+l*lrVôU«Û B. CCI 23 PUUjQ. TU 75074 

TtÜ 6T3-44B0CKU TEL 64Î-ETMÛBÛ TEL Ï14-4&43Â 

FAX; FAX 9iï'51S-1?4fl FAX. Z U -423 -3347 
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he AilMicro CNE Self-Study Course"''is the first 100% 
Computer Based Training (CBT) program to fully pré¬ 
paré you for Novell’s CNE exams. Its innovative design 
provicies fast, effective and convenient training lo anyone wishing 
to become a Certified NetWare Engineer, even when hampered by 
a busy schedule. Our CNE CBT allows you to learn and practice 
everything you’ll need for full NetWare certification. 

• Ail on one CD 

• Interactive NetWare simulation for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below compétitive Products 

• Everything you need to préparé for 
Novell's test! 


Affordable! 

The AilMicro CNE Seif-Study Course is priced far below other 
compétitive training packages, so you can now get top quality 
training at a price you can easily afford. 

1 MICRO HOUSE 

Added Bonus! 

The AilMicro CNE Self-Study Course even 
cornes vvith the required Micro House 
Technical Library™. You'll hâve at your 
fingertips the latest spécifications, diagrams, 
hardware settings, component locations, 

configurations, and other hardware technical 
information, ail on CD-ROM. Familiarity wlth the 
Technical Library is required for full certification. 


1 


Effective! 

Through the use of interactive exercis¬ 
es, you'll be able to gain practical hands- 
on knowledge undersimulated situations 
without the need for a working network. 

AIIMicro’s CNE CBT ensures that when 
you complété your training you'll be fully 
prepared to pass your CNE exams, and 
best of ali, you’ll be ready and confident 
to go into the workplace and perform 
vital CNE functions. 

Convenient! 

Our CNE CBT program offers you flexibility and portability 
unmatched by traditiona! training methods. You will study when 
and where it's convenient, at your own pace using a step-by-step 
format for either NetWare 3.1 x or 4.1! 


Self-Siudy Course 


As, 



4 


Don’t put your career on hold 
any longer! Get the AilMicro 
CNE Self-Study Course and 
get certified...FAST! 

COURSE MODULES INCLUDE: 


. 


•Administration v3,ix 

• Advanced Administration v3.1x 

■ 3 ix Installation & Configuration f#3Û2) 

* Service & Support for NetWare (#601) 


TCP/IPTransporî for NetWare 
- Networking Technologies 
• NetWare 3.1x lo 4.1 Update 
"NetWare 4,1 course aise avaitabte 


NOTE: 4s of 6/30/96 current CNE’s will lose 
their certification uniess they pass Noveii's 
new 3.1 x-4.1 update test. We hâve the course! 

CALL TODAY!! 


For more information about our limitée! time discount pricing CALL: 


1 - 800 - 653-4933 


INTERNATIONAL: (813) 539-7283 • FAX (813) 531-0200 


ALLMICRO» INC 


18820 U.S. HWV. 19N., #215, CLEARWATER, FL 34624 


BM 
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Rellable and Affordable 
Ethernet Networking Products! 
EtherPRO Sériés 

1QBASE-T/BNC Adnplôr Cârdfeatures Plug W Pfay VO, inlerruptand PFtOM 
address- NE200dlEEE8G2,3 compilant ivrt/i LED indicators for actîvity and hnk 
détection. Supports NOVELL, Microsoft, Artisoft, FTP and PC/NFS, Compatible 
wiïb aîi Bas System s, 1OMbps transfer and is FCC cedifi&d 
Configuration options: 

- PtU fl P lay Design -10 3QQ h.32Q ll,34Qfl & 3 fi0h 
dntoupli JA5.1 QdZdî 

ADDTRON 






IfftOQUÇTl] 




AE-2Û0JL*N 

TOBaseT/BNC Adap, 

*39 

AEF-350TX 

PCI \0BaseT 10/100 Adap. 

99 

DTP 16/L 

16 Port IGBaseT Hüb 

227 

ujpasL 

8 Port 10Base! Hub 

96 

UTP4/L 

4 Port lOBasoT Hub 

79 


*Ask about our lOOMbps Adapters & HubsJ 

■MMM 

M ode ms 

ZOOM 

V.34J ZOOM 28.8 K bps 
Internai Send/ 
fîeceive Fax 

Modem *129 

ItoboUcs 


16-Port 10BAI 
Concentrator 

• Rellable 

■ Com pact 

■ C ost-effective! 

Ottors Sixte en lOBeseT ports witb 
RJJ5 connectées, One BNC and One AUI port for cascading 
hubs or connection fo existinçj backbone, bas 21 LED 
mdicators for confirming status and operations, IEEE8Q2.3 
compilant 

BEN220 BOCAHUfîdG PLUS ÎOBaseT Concentrator '247 
BEN210 BQCAHLJS-B (Eighl Port) lüBaso-T Concentraiar 99 


100-531-5369 

^X; 710-637-3264 


♦♦aPREMIO 

MBPEN-1 ÛÛ 
M B P £ N -16 6 
MBDX4P1ÛÛA 


z PENTIUM MOTHERBOARD 

Supports Intel Pentium procès sors 75 lo 166MHz. 011ers SiS chipset, A MJ 
Plug 'n Play Flash BIOS, dock generator lor tast spoed changes and maets 
EPA EnergySiar Standards. 

-25€*B caeht up-gracteatle lo tMo 
-Fûiif 72 pta SIMM jocksts support EDO wtit wp la I2SMÙ 
-Büitt-ln Cqntrottif support 4 IDE dm*! |up |o te CWBps transleg 
•Féâlü-ès 4 PCI Minier S 4 ISA S'üts 
■fntecraied I/O leaiures EPP.'ECP W-diMeiltmal parallel port. 

Twû 16550 UART Serial paris wlh IG bytà FIFO. LBA IDE d ri vu 
support a ver 52SMb 

PREMIO Pentium Motherboard 100MHz CPU 
PREMIO Pentium Mothetboard 166MHz CPU 
486 DX4 'Green",PCI Mainbaard with 120MHz AMD CPU 


BMVlffll" 

*299 

719 

169 


MITSUMI 
6 XCDROM Drive 

■ 9ÛÛKbps data transfer 

■ 128K Built in Bufler 
3 memory 

* Compatible wtih 16-bit 
| enharteed IDE/ATARI 

jj inlerlaca 

* Motorized Iront dise 
i Joading/auio ejscî 

* MPC2 compliant 


FX'6QÜ 


99 


SPORT-28.BE 

US ROBOTICS 
28.8Kbps 

External *189 





Texas Locations 
800-531 -5369 

San Antonio, IX 
11342 IH-35 North 

i?i dj VMM' \n. mu nnm 

San Antonio, TX 
10731 GuJfdale 

mm lîHSU'IJll: [ïlll 31 HUI 
Austin, TX 
Î07Û5 Metric Blvd, 

\m\ 132-iiK - m I5i7i ns ma 
Dallas, TX 
15207 Midway Rd 
[2141 m im « MX: (214) 3BG-9112 
Corpus Christr, Tx 
2650 S.PJ.D 
15171 IM tt8Z • Fit (512] IM 1112 

Category 5 
fUTP) Unshietded 
TwïstedPair 

VDC5-4 

Levai 5, 4 Pair, ÜnshiûEded 
CL-2 PVC 

1*9B h 1 DO-S 99' 1000' 

JM5 $0.10 m 
VDC5-4P 

t.ûvel 5, 4 Fait, Plénum 

1 -99 ' 1QÜ939' 1000“ 

IMS 50.30 S257 

MP-8S 

Modular Plug, S pin lor 24 
A WG SolidWire 

1-93 IÛD‘999 1000+ 

S0.3Û $0,30 $0,25 


Reliable, Efficient Tape Storage AIlows You 
Portable Security & Peace of Mind^ 

IOMEGA "ZIP" I00MB Drive 

AJfows you quick storage on the go! Créât for software applications, 
pros on tâtions, tirlandais, spreadsheets and more. Features 
1.25Mbps Data Transfer with 29ms access finie, ZfPTool 
Software ailowing you to organize, track and locale files 
tast and effective^ Weighs iess than a pound and ffts in 
paim or lote, Compatible with DOS , Windows or Mac7. 


Z1P-10ÜP 
ZJP-1DOS 
ZIP-C3 
ZIPC10 
ZIP1DÛCF 


lonwga 

IEEE 1284 Enhanceü ParaJfeî (EPR) Printer Cabîes 

l-DIrectional Printer Cables Each 

PPC1204-6 DB25 Maie to Centronics 36P Maiû ( 6 ffj $12.95 


PPC12B4-10 





IOMEGA ZIP 100Mb Parallel Pcm lor 
IOMEGA ZIP 100Mb SCSI Port for PC 
100Mb ZIP PC Cartridges {Three} 
100Mb ZIP PC Cartridges (Ten) 

SONY 100Mb Capacity Carlridge 


PC/Notebooks 


>215 

199 

52.95 
149.95 

15.95 


DB25 Male ta Centronics 36P Male {\0 fl) 


15.95 


Cable Assembles (Premium Fuiîy Shleldedf 


Description 

5-Pin Dm M M. 6 ft 

Pfintor Cable DB25-36 Pin Centronics. 6H. 
DB25, 25 Une Cable Malo lo Male, 6 ft. 
DB25, 25 Line Cable Malo ta Famate, G ft. 
15 Pin Hlgh Censlty, Mais lo Male, 6 ft. 

AT Keyboard Extension Cable. 6 ft. 

P52 Kuyboard Extension Cable, 6 U 
AT Monilor Extension Cable. (9M-9F) 6 ft, 
PS2 Momtür Extension Cable, 6 ft, 

AT to Modem, 6 fl. (98 25P) 



Checlr Out 
Our Home 
Page 

http;// 

wwwaitcx.com 


i CREATIVE 

I BftàflVf !»*■ s . 4 14 t_ . 

CD 4X Kit with 16-Bit 
Sound Gard 

! STEREO-COV * 269 

UPS Buttery 
BackUp 
System 

BCPERS2B0 

j 260VAT75W Personal UPS 
(2 Qutlets) 197 

OMNIPRO450 450 Watts/ 
280VA, 4 Outlets 203 

SUPER7 7 Outletp 
1 6,000 amp Splke p Diag * 
LEDs. 7 Cord 19 

TERM-6 Super Surge 
Aten, 6 Outlet, 36,000 
ampSpike 32 

M TQUCHMASTER" 

420VA, 295Waîî System 
supportmg ail desktop PCs. 2 
RJ 11 Jacks, EMhRFI Noise 
filtering, 3 Outleis, 6 ft. Cord 


TM-420 


$219 


PPC3D1-G 



Hours 8am-6:3ïlpm M-F * 9*5pm 
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cfungt mthtiil Jialtîi. Wa a'a nd risiponiJlM» r:t Vppgraphical erretE 

, — --'- 


ATEN 

Nilworli Sentr Switcli 

MASTER VIEW ailows one 
comole tn aocess sfx servers 
(CPUs), Supporta VGA io Mult»- 
sync, has bûilt-in butter, Daisy 
Ghatrpbte, AutoScan or Mar.ujl 
sélection (3-4Û sec. sçgn), Pef((?ci 
for cemputer room access to 
fitesetvers. trouble shootirg, 
testing. 

CS-1Q6 AT. 1 to S *279 

CS-104 AT.PS2, 1 to 4 269 

CS-1Q2 AT. 1 to 2 219 

CS-122 PS2, 1 to 2 219 

VIÛEÛ SEPARATOR Vitteo 
Signal 1 i% DrtftartCccJ tor rjLSîancfl 
up to 210 tt Ch^rtablfl) 

VS-102 2 lo î ‘55 

V5*f04 4 lo 1 119 

vs-iosaiot 179 


Ornltf 1 79 on Inqulry Card. 


















































MEMORY UPGRADES s 


DISCOUNT PRICES 
HUGE SELECTION 
OVIRNIGHT DEUVERY 


FREE SUPPORT FOR FSE CUSTOMERS 
SATISFACTION GUARANTEED 
NO SURCHARGE ON CREDIT CARDS 


CORPORATE PO'S WELCOME 
GOVERNMENT & 
EDUCATION AL PRICING 


CALL NOW 
FOR YOUR 


Alwoys your best buy on the wîdest sélection of memory upgrodes! 


DESKTOP COMPUTE 


CATALOG! 


MEMORY 





COMPAQ. 

rn-mm *rj (js ix «j ira m «ci tu uc. ta 
*-A«î ta* J Ml taT i îi itaîl.'-M l/lJt.vî] 4 t B 4 » l/SK 
i't.vi«; i X 412* 4'JC I.-J& t'44 t** |/3k h* 1/13* 
üd u î+J;£i |M Itai ItltfU»' tin 

i*M I 441 XX! U* 114 Ut i v «, Uét 

S» ÜA SM -*K m ?M Fi IèC Ç-M «4 t-i 

*4 U’IïKOI U» ttal ItfJÎKOJ 1U 

m iiJjxci jm £4 lujüai un 

i4v*= mai/an ut 

f™„ «n *74, ri tu wi un u:i. jm* ij» tu* 
tut FlffeatlK 441 S’KWJ 1/14 5VÎHI J«SS, 
îlH JlîJ J'tt 3/1 5<G fcu.*miM6 ilfib Ma JT!# 

6 '!> elfe W;ix 4 M 4 M î.’Ua UOmi JM JIK 
SUS Pi ÎW 

44 IttîT^CCI 144 Itai UTflJOfl |4 

jul ITîTlMÇI ll*t l'M 1 WH ®1 un 


ÙVLL 


IBM. 


AST 


CON 


"UlEd 


m iîliPX 

IfJ îffl ?ÏB TU 


Mi ! J x; 

,-i.xe. ïijs tx ta n 


U tJX.'TOT JtHtSWtt 

Jttt î4 :<KrîûO' 

H#t W*4 î*>: 1 lü! ■ 


3 ÎH 1 WCI 


, t!i?£ J i». i.'sÆ» 

UtKUSI VÎU 174 i J>s 13 X i 

I4WMSI 'ÏWI UÜtl*«l 

w lltU/ttl 

iï5153 4M JM, M. J'» JW 3131 PJ. J« 
lUIUttF J 111 «W* itttHMI 

utiwai uw uvt 

■ m j iMirac-i 

? n a tu cjfcws. 3ix,*û aux 

î, 544 txi t*u 3 Ni ::i 4 i/oci 

ttuiutti 

■ ^ îîliïlflt' 

■'^ îïiweüC' 

t fl 4130 15 L 415 IM 

'ihkit-A ut m intucsi 


ici* uüi^i tumm u* 

^ Îlî ÎTÎ Ht-lU Jfa IJ *4 4 TÜ flî 1 M* 
Ô3ta iis. L« ili laV Msv’w llàtU. Ife'M» 

J HIKX' Ut 1*4 UN 


Ut 

tu* 

un 

im 


un 

tm 


nn 


«j îJaüff. m nï maeîj in* 

Wtijj II üp«'*, [muni irt, Ejmfki Ul 4*4 i Vi.n-i t 

«An MwA 

*4 JUÏÏÎ3 Ut iv* ÎîttûIJ IV* 

l«M| iiajli? 11M JÎMl P,''a U» 

Knipiiaivi Wi Ctt? 1 *» frH** CspAi K4 P^»e:Fdji 

ymMadn 

lh| iIMSM JIM '-«M HWB4 IM* 

iü4 jiîuîï? un smi r,'} i m 

*».*.** JiAinr^i -î & ~.i *t>dea 
14 1 riJl+4 Jtn iwi 3TÏÏ34S* 

î 3 tt nuis t*M 

m i «/invita? w M.isi 

ttat J-£W 1 T UM Wâ JI54374 


IIS* 


JJ* J C-JJ'J UH ÏÜUiJ 

afcftiFt 

Mt rj^Z'yn.M Ut '_wî 

44 u: FUtWül 

>4 ïiw mû «JCtitaj: 


Gâmmoooa 


M 'î ir n ta dti 

W itai 
lut Jt*i 


u’ruiMJU ?.4/j tm ut * u»Mi 
tut txj n ut itai tjsiix 

-«4 tlûa’Di |J1* Utai IjÛCJX 

fljtt, ta I ! u**4,îTNI Mut. 

14 Wt:« lit 114 Wfl : 

rî,/taci-*i^ w t 3 M - 1 U 3 t h >1/1 

i&>v*.Kjmzèm:li i>¥*iA •$* ■/wl « «-«U 

m «i!âi;i ut «wi 

'■tm «dm* JïJt 

K ;Xubtai;X.'MI7 Mtakl 7X-U7 

m t?û?n tm iu* wgm» 

lîtal tH'K! un. <m wi:i 

>ç w Mta 'jc ati/uu Wto. WWÎW* 

44 ;kji;. ut itai ti>vv. 

14W1 tTQTTî* itn IM ÎSPK 1 

rtTHÆtl B-’îM 4611 3Ü JlWl ÜU/.3 

16 KlF (SU 

14 >3Mv M16M4 MJ2s6t yïi* 

44 l#MÎJ « WiijeC 

14 Ife'JM 

E*s«taU*lp^Vw' 

tutu. 4M* UXeÿ* 

r i**]. ;** irii 1 ? 


frre t: 1 tal h"-." 

1-vJ Slh-jCS JC ; un liM KtÜiQüi Jïlt 

ïxa Jüï-wci Mit mm! Miaoucé it/t 

V i v Moin l/ÎJ 4.'Md VMd *111 

4ZÜ 4/Mi *Hû 2'4/à Sf VMi JE F/M 

14 KHUïtfnr. Mot uni K-nït«] uw 

IM wnstou un w*-i wmtcw i?« 

l'io L7 MT lZ li îil 14 rvnaMjtiüUl^M^iIlliin 

44 . ÏOCÎIWÎ Ut m l« 

iMi î-ï^-r/Ci |m jim Mwi?fiûj in* 

i » 4,01 ArgiA va Fwuml TL ( 


u« jccnusi j n m jxtimci uu 


m 


HEWLËTT 

PACKARD 


u -*M4i PÇ MOAltaUÏK/IW 
44 tmjLV ut 14 tM'!4 ' , JM 

l{M* P6C/J43 JiM T34 flJC/Uî JJM 

IM| VtaM tK/uJ Ut 

MAC Cm* tKPÏH Ut 

(MICRON 

Ms g vta Ww 14ç*ta V*r Sim tautfli 

4 MJ *ft m m m ut 

!A 4 |/| MU 134 n'a Utt 

Kl «*"* Jta^ Fp« Sv^i Itam 11*™ 4C Uta.JW=W» 

tarit «/■ Ut PMI *; 4 MM 

lu* i/i UJI M 4 p/i UH 

^ Packard Bell. 


int 

un 


MEC 


un 

un 


44 on-.m U* M CM»MCU 

y* ctiivjsu itn 124 O* 


Pt fâe/ 4 * itf 14 . SCtttt 

^4 Mît ::*4 

n - ; 1. toi iMitalXIV^VÎ Mini-PC * tfrfc» HM 
IMI at 3 > Ut 14 53 t»! 4 i m 

44 t,t MM i+wi U un 

*M*i m »«* 

ut ;iis ±4 W 4 itai ::ij;i un 

lue OSP^A Oit 


«M 4|^t îpm t M p< t U™ ta 
44 M Ut M 

IA4 .,'ü JIM 36*4 


LASER PRINTER 
MEMORY 


«i» STANDARD SIMMS fWfe 


ntcc 


ju 


30 ->IN 

72 -PIN 

72 -P 

IN 

1 EDO 

IxHOm 

timm . ~J\ 1 

Hdn-pmFv 

! x 32-70 

( 4 MB].. M 5 

Perlty 
\ x 3670 

RMI]_ 

s 59 

\ x 32-60 

m\ .- 

.'69 

U 97 Cm 

(INI_ ^^424 

2 x 3 HÛ 

inm_ _j 0 

7 1 1670 

[BMI] __ 

M 12 

21 im 

LlMIf__ 

s 129 

4 xH 0 m 

\Wm _ s 57 

4 x 3 Î *70 

(uni s 199 

4 1 3670 

jimii 

s 229 

4 x 32-60 

s 259 

41 

m\ ... '72 

Sx 3270 

pîmsi_ S 399 

61 3670 

mtï _ 

m 

6 x 12-40 

[]JJÜS- 

■489 


First Sourcâ 
International Alwa^e 
Includes Installation 
Instructions! 

(«1 Bfjivijni ». m T 1 *J 



ALWAYS CALL FSI BEFORE YOU BUY! 


ItJ* 

IM* 

IM* 


LAPTOP & NOTEBOOK MEMORY 


AST 


Apple Computer 


>a Dît 111 ?l ta« 


14 


',tm JCF4JIÆ3 

taM 55 ^ t < JN tas** 

4Mt JCIIW |tt 14 lïltïîiCÏ 

Ii 4 MP 3 S 36 Q] 

f- 

im îcuïixi un i{ta« njiniûa 

iiwi«Jttaè« 

14 KifMOCI M« m RHUM 

334 KIWWr 

14 JS’ÎIXCI OU 154 *Wm 

î:mù jî-JUsti 


UM 

un 


'.Tfkta SîM^taitai 

||4 taff Xl/* H 

Fü-iÀxi 3KC tao*s 

14 taj/îg^'i . J| 


1ÏJ* 

Mrt 


COMPAQ. 


irjt) «i 

msr:«i 


a* itauoei 

£MPti'a fsa j^smwm 

44 MtÜ«£' MB m 

iM iijeBIffii 

üv-iïüe ixi 4 *i 

j 4 ruwe un m 

c^« i v. 4 m «M», 

4tad -uTV.ï nu U-y 

Ml U*%XI 

44 wia nti m 


MiWtc un m*. irjgjos 

IUJ1MU JIM Ut 1I1VÎÆ4 


H*t 

un 


un 

un 


D6LL 


it il) Vçàri 

L JilllJÎ SH Iù4 ]I63)$S 

Il u> '-y 4 ^>m'tij 4 ?>i {K 4 Ü(V 47 J Müitai 

l IHUili MM AMI «fi 

4 îtUJil/ 

I. lMK/rj.' 4 ' M i* W* WiU, 

1 1-114JI IM M JIJJiH 

% uîji: 


CALL FSI WITH THF 
NAME OF YOUR PCI 

Ow (.pÇfjis Upt^l bîi* Kldf q.'^J! 

dn ifq^uidi dfçcrpL>rl ù^d friA^n 

tvqi ho clin b ri berf 

m PR0V3P! TOU willii 
t/ four (Mnvs/jf ftpujiii 
',ÊAM„ utht d Y;di6.| 
t/ Hqv>' r.Jth meifdfji ^cu riül^ ‘ttd 
j/ iïtr-zty piod/di DY3 *jLIe ht fih* 
i/ Msif rai e^tCtti* ^ uitpQ^'kK^t t/urn 
*/ 1W urn^rnt lErtniiMip & maximum 
japabiliLti 


IBM. 


rV.XC JK îvl 37S1EI 

1006371 

iji ieûCA^rajP.ta: m tjjfmu. 

Ut 44 ujw 

bSJttj Mit 17.4 \'t 

iis CÆyaycaj. i hi i.iû M=Jr* 

;îs?:m in imi tnafjfi 

IMÜ/TtiiAÛMfJJi. 

ncTJta uit im 4 no 7 ui 

;s.i 51 ;. 

r.tî^i. Mit m rnww 

i Htflii - 

ta/DIUilk 


44 UüUt 
tjrt 
?*i 4 hd 
Wi 


^ Texas 
Instruments 


un 

un 

un 

m» 

un 

un 


* Vta ilî tai^i 

14 J*/crftai4A Ut m 'MCT4H4 

;*4 tFTU,' 

n/fll ,h ih 1 *1 ï Mtai m* 

4*1 'tKJtHi 141 14 FUCUtata* 


fil* La 

un 41 


un ^ i*-,. 


twt 

un 


il,h^tai~u tttt t/zsauj un 

WINBOOK 

Vrfet M. tt 1 /C 4 M 

.<4 ,, n UU 7 L 4 l/a FUI 


14 rco/jn. 

'A4 »3OTel 
TMAnJ na ÏJJ JM F*»i 
ni roiœ 
14 semai 

ttOMDt_ 

N*M!lïS.V 5 >n 

W WMi- 

'14 OSMU 

vtMweA'tsAi 

14 SETIC- 
'Mt ïîiT4! 


un 14 tra??M 


*4 LwJta b 

I lut cmu su 24 OUA 

Jutai (]J|J m 14 

U.*ftaFM V *P 

| 74 134*11 S F* 44 KPti 

■J „!*M‘ FL 

14 33J44I |T* 44 3ÎJ4IS 

n» uj*é«|1h i M, 4V, üMl, lüX. Fi.i.ta lîXc 

14 tlWÜ lu 14 U 0 »U 

44 C20AU m 14 CTCWA 

ta iiüM 1 » 44 téa bn-.ta 

?4 C1IJU IM 14 DliIa 

H [i a* MO MK 3761 ÙèC JïX J» 

a* netfi 

n kfiUJF. îmc 

J4 OtMl MJ 14 OUA 

** bMPül l't Sta JÎI y Mi 3>ltaCktta 
74 OHM IM 44 fJ'îî* 

m mu» m i *4 m 

cuweu» 

■4 .*æ>i 7 ri 

M A 

ciéunga 


TOSHIBA 

:i«e rrt a Tnvi tiuo. fisoc t*sc Ffgc, tux '/isi twc 
jjh 14 khvjxj un un Kwierb: jm 
uh 154 tcuxitu un 


14 FÇMXÛfc’ Ut 14 FC/MW5U Itl* 

144 PCW76IK' un 

u icc tj 1 ai. n 1 fû n 1 sj, fîrw, siîî J »** 

Itai WiTPlAU Ut 14 ilrt 

154 •■jwïùauj un 

11 » ( Iftj. TJOft r+ÜJ 1116 FUI. 141.5 Vu 71 Ù/ 3 M Uçèii 

14 /«wi’ij Mn 144 MivKiiji? un 

134 'WKIW un 

14 HWÎ 6 ÎW u*t IA4 Wra»L Utt 

114 ttflOW Wt 


111 * 

1IH 


us* 

lut 

tttt 


NEC 


un 

un 

lut 

un 

Ml» 

un 

ut» 


tait HO JM ntt :>X 3251 ifti 
m C» II 51 JÇ 1 Ut 14 CMJ&ÏÎH jm 

■4t dJiiua un 

«I II * #709 JCÜ £eu4* 

44 CFIUÏI lit! 14 Cü’JiCÎ Mn 

U4 CtJlvenu un 364 C»J U3d JM 

mi unau m 

m uu *t ft * iau 

124 OFJ iJXXl Uu 


•ÿi MÏ3 13X JPD JW « 


IF YOU CANT FIND WHAT YOU“RE LOOK ING FOR CAUl 


MAIL OR FAX ORDERS TO: 

(71 A) M8-7750 « FAX: f7U) A&776Q 
t.MXL USftfSV «îeî<îfiritJCHjr« corn 
Fm Source hteruciional 
7 Journey 1 A3ii0 Viejo, Cdifcmnio ‘9^265*6 

FSI SALES HOURS 

Monda/ ■ frtfciy: éam ■ 6pm » Soturday, 7om * 4pr 
TECH i SUPPO RT H OU RS 
Monckiy ■ Friday * 7arn, - 5pfft 
TkK' , ..co 1 S.pport [714| ddB-7770 
Al 1 W 1 ^tiLc Stjrtdo.'d fimt 


Call the Upgrade Experts 

ORDER NOW 
800 - 621-9866 

International Orders Cail 714-448-7750 
|SEE US ON THE INTERNET: www.~fifsjsource.cWI 

Cirde 1 96 on Inquiry Gard (REBELLERS: 1 S7). 
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HUM i fûfifllÛIrtLttaliijJ uyw wU Hnjtaitrft Un -4 

pmwft net bi w:**i -d-tai ti ton-1 Wtal ta fcr J 4 'i&4 avili*) r 
j* e U ■ i* m^n nn\**\t*m îrjijbi ■■.wtot*. *« ii a*?d pai 
S|rt, wy.T nrti, iïimi’, 4j«MO««J ** r *Jf ^ utei ^ a ?7y 'e-V.V 
■ { Vm Ü [ J Hrtl ;->_r Siifr FEM<n SF- üf/ta'i t Hta/t rjïabp “çi 5*ni 
hiltf. uetai •■091. a nsum i L tff/n MtfMit 

Lrvizvt !F.Wj m'Vm j >*m ri b I iHrA ji«r.i ;U 
tu nstm u \t taffnnr îamr, "t nùi l i àjf., 

L'ftjl a HÀF/ aif Pd rmiüi Ji Iriwrfirtl 

it-o Pîi* r, 41 tu.i prtf am/iAm'j nHwi «i ia 
fu i uvm^i Dw* Ai ê H tifri ik*3 an non/atm 
!T*nv p Iiirignpf \M ln/fi Hff ftt*i md iiniaU^ 

üip.T » dta-ijè vra.! Itlil Pü tupt [U ml P# tarif J u J*i 
si Frai r n J c»sA a rr^/r-ü la msn H 
jkiap^Jg LjU- u r, a il nx/md itMmll _J 
bî J w r 
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ThinkPad Notebooks 

Thinkpad 365 Systems 


Thinkpad 3G5X 

FIDO 

a aieta passive . 

,. . $2399 

Thinkpad 365xo 

PIM 

6/610M6, PASSIVE, CD .. 

... $2684 

Thinkpad 3&5ï 

rm 

561ÛM8, PASSIVE —. 

.. . $2770 

Thinkpad aasxo 

PI 20 

6/106, PASSIVE, CD ..,. 

,.. $3143 

Thinkpail 365XD 

P120 

8i1GB. ACTIVE CD. 

,.. $3467 

ThinkPad 365E 

565/190 B,510MB, PASSIVE. 

,..$1945 

Thinkpad 3B5E 

565/190 B/54DMB. PASSIVE, CD ,. 

... $2399 

Thinkpad 760 Systems 


ThlnkpadJÈOE 

P/133 

16VTGB! ACTIVE,.,..^.. 

,. ,$5756 

Thinkpad tëded 

P/133 

16/1.2G&, ACTIVE, CD ,, - 

,. ,$6592 


F/120 

16/1.28B, ACTIVE. 

. ..$4399 

Thinkpad îboe 

P/120 

0 /atOMB, ACTIVE ,, . 

. .,$4750 

Thinkpad 760EL 

P/100 

mmB v passive. 

... SCALL 

Thinkpad 760ELD 

?nm 

S/B10MB, PASSIVE. CO .. 

... $CALL 

Thinkpad 76DEL 

P/120 

1810MB, PASSIVE, CB.. 

...SCALL 

Thi'.kpad 763E. 

rm 

mC8. PASSIVE. CD.... 

...SCALL 

Thinkpad ïéoel 


1/1 CI, PASSIVE, CO , -., 

SCALL 


FOR ALL DESKTOPS & SERVERS PLEASE CALL 


Visit OurWeb Site 

www.computerlane.com 


COMPAQ 


Notebook Systems 

Armada Notebook Systems 


HEWLETT PACKARD 


NOVELL 

Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USE R S 

BËü or wma BOX 


call 1er bail pries 

■* (ree nelwork card wllh Purchase over $2500.00 & 


Printers 

HP DESKJET 34Û.. . $295 

HP DESKJET 600 6600.$289 392 

HP DESKJET H50C HiOQC ...... $495 col! 

HP LASERJET SUSP_$485Cûll 

HP LASERJET 4+/4M+.$1340,1045 

HP LASER 4V/4MV..$1840 call 

HP SCANJET 4S 4C.$calM&2 

HP LASER 6S1/5SIMX..Scali 

HP LASERJET 4+ .... ..$1045 

HP LASERJET 5/5M. ..$1205/1609 

COMPUTERS 

VECTRA XU SYSTEMS 

XU 6/150 1 £/1G B bg b 1 (CD t M n tmx_$fttûCk 

XU 6/150 le'aGBflCfikCDrMiiïfrtit -$BlOCk 

XU 6/200 iftiOBocBl+CQ+Malrax ... $Block 

XU 6*200 16'2GBscfUCD+Mntro#.$6623 

btiilt fa Network carü, Windows NT prela aM 

HP NETSERVER 

Nelservar LC P/tÜfl/133/1B6 32/1 yb* Cl) .. Scali 

Nelsarver LC P/133/166 32/îgb+GQ.Scali 

Nelservar LH P/133/166 32mfc,niiu *r«t -. Scali 
Nelserver LH P/133/166 32mlua un .... Scali 
Netserver LH P/133/166 B4fllM.2Db> fa»y. Seal) 
call lor ail othar Naltarvar conlkouralïon ■> - 

MP VECTRA 500 COMPUTERS 

S15MGX 5/133 16/1.6 00 n*,<n V »*, v *M Ssîock 
515MCX 6/166 16/1,6 00 Sstock 


LTE Notebook Systems 


Compaq Prolinea Mini TowerSystems 

Compaq Deskpro XL System 


Compaq Server 

li iiPSfW i 

iUHHHM 


amiraTiiifltl 


Authorized Dealer & Service Genter 
COMPAQ, IBM,TOSHIBA, HEWLETT PACKARD 



Also carry Toshiba 
Refurbished Models 
fît Call for Price © 


Notebook Specials 

Texas Instruments 

Exterrn 510 FIDO 6 BlOmb pntiv* . $1899 

Eitensa 560CDT P75 8 fl 10 MB,«u*, $3099 

Exte nsa 57 OC DT Pi C0 6 1,2 G B,.k im $3364 

NEC 

Versa 2200c P 75 B BlOmb son* .$2250 

Vecra DOÛÜh P10016 l.O&gb «a» . .$4250 

Modem Spécial 

U.S. Robotics 23,8 phone answering .$179 

U.5. Rebelles 23.0 Win Modem.$135 

Motorola Bilsurfer ISDN ...$259 

Video Boards 

Matrox 2 4MB Millenium 30 .$289429 

Diamond Slealth 30 2MB .$160 

Imagine 128 OMB Pro PCI ...$1265 

Imagina 126 2MB ......$299 



nier 


ACS P /166 MTCD 

PCI Intel Triton Chipset 
512 kb Pipeline cache ] 2 Mfî Ram 
i.^mb floppy drive aGB IDE hard drive 
Maire x a MB iD 16 ooxi îoo Video caïd 
Bxtp Rom Drive (Toshiba) 

Sound blaster AV/y (]D sound) 

Mid Tower Case 
ns watts speakers System 
Tujitiu loi Enhanced quite wingj keyb&ard 
Windows os (original with CD) 

DOS 6.22 (original with disks} 

Mag DX 1795 SVGA Monitoi tf 

$ 2 , 650.00 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 . Fax: 818-884-8253 

comlane@mstanet.com 

TSOOTopanga Cyn BlucL* Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 


Compaq i$ A fiegisttred 
ïrademJik flf Compaq. IBM 
il A flegtileied Tradtmark 
of Inlamalianal Buiiness 
Mithm», Ail Qu (Med 
Prie» Rallact 4 5% Cash 
niicaunt. VISA. Mjsier- 
Card. V/ire Tonner Also 
Actepied Prlcsi Subjecl 
lü Change Wkiboul Notice. 


Networking 

3cam 3c5DÛ9 cambo NIC ..$116 

3cam3c5Û9b... $105 

Lampro Ne2ÛÛ0 compellble.45 ...... .$29 

NE2O0O (microdyne) ...$69 

3oom llnkbuilder hub 0 24 43 port .. .Scan 

Molherboards 

Aius Pentium M 0+256 

pipeline BC..J20S 

Amptron Pentium M 0+256 

pipeline BC,,, . $129 

Intel Zepa Pentium M 0+256 

pipeline BC. .$190 

Intel Endeavor Pentium M B+sound . .Scali 
Intel Aurore M d wllh Ûrion ..Scali 

Controllers 

Adaptec 2840 W kll .$250 

Asaptec 1542 w;kkl __ ,$250 

Adaptec 294ÛUW wkll ...$310 

«HH call Inr nlher scsI module : - 

Academie Software 

Microsalt Academie Fariner 

Microsoft Office Professianal 

for Windows 95 

$165 

MS WINDOWS NT 3.51 SERVER.$345 

Ms Win NT workstation ..$99 

Ms BackOffice Server ..$1074 

Ms SQLServer . 4770 

call for otlier Microsoft Academie Prie6s 


Î90 BYTE SEPTEMBEflt ] 9 9 ë 
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Up to 4 Users can Access 
Multiple PC, Macintosh and 
Sun Computers from a 
Central Location! 

• Multiuser 

Up to 4 users hâve simultaneous access to any 
attached computer! 

• Multiplatform 

Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


• Multimedia 



Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800-932-9239 • FAX (205) 430-4030 
http://www.cybex.com 


Every user has full multimedia 
capaoilities; supports keyboard, 
mouse, video, speakers, 
microphone and 
serial port. 


COME BEE US AT 
Networld + Irtlerop in Atlanta 
Sept, 18-20 at Booth #2920 


AUÏOBOOT éd 

Commander 


PC h a regïstered trademark of International Business Machines Corp. Macintosh iî a regïstered trademark of Apple Computerjnc. Sun is a 
trademark of Sun Microsystems, The Inc, 500 logo is a regïstered trademark of Coldhirsch Group, Cybex, Commander, AutoBoot and 4xP are 
t rade marks of Cybex Computer Products Corporation. 

Dealer Progrann Avaîlable Gircte 1B3 on ïnquiry Gard (RESELLERS; 194). Made in USA 
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JâÉüü Your One Stop Component & Computer Source 

pmimtTCù nonmi^TG ■ ™ 




COMPUTER PRODUCTS 


Products hlghlighted in yellow offer 
spécial pficlng tor BYTE reailers onlyl 
ïako avantage of lhese autstandlag 
values by mctitioalng VIP 985 wtiun yau 
call iotfay tû place your erdar. 

Motherboard with 75MHz 
Pentium** Processor 

* RAM wpandatke îo 
12ÊMB en baard 

* FûuMG-bd L/O 
BQTCton slûls (ISA) 

* 4 PCI local bus slois 
■. Supports EPA's 

Energy Star PrDgram 

* 256KB éxpandable ta 
512KB or 1 MB SRAM cacha memory 
(wrifr Ibrough/wriie-back schéma) 

* ümboard peripheral ports: two ûn-board serial 
ports (16550 HART). parallel port with 
bi-dirEclicnal Inès 

4 On-board floppy disk drive contraîïer 

* Two ûn-board enhanced IDE HD drive cûnlmllers 
| 124652 TSMH^motheiteard v./CPU S329.95 

Power Leap Upgrade Adapter 

For 4SSSX/WÜX2 lo 586-100/120 

* Supports 5V 486 m-otbtr- 
boârà only 

* 566-Xtt chip 
net indu Ci à 

* Supports 64-bat X66 
compaobte processor wdh 16KB write-Pack cache 

■ lûü ard l2ÛMHz cure speeds with 33, 40 and 
SÜMHibüs options (BIOS wrilten bâtera 1995, 
vvtll only work wfth AMD CPUs) 

* Includes manuaî an a 3.5’ utdity/îesi dis k 

| 131941 üpqracte adapter Isr 566 CPU. S44.95 

Jameco Network Cards 

I Thesefüi featured cards wdl proviC? optimum 
I performance for your net^crK m accordance with 
I Ethernet and IEEE 602-3, Éach card cornes with 
I rtovdl's EN2000 software and a BteG-T adapter 
I to conncct and configure 
I îotfta sistem, and is 
| FCC Class A approved. 

PCJ-Bus Combo 
8KC/UTP/AUI 
Ethernet Card 

1 130251 PCI - bus ccmbo card. .159.95 

ISA Plug-and-Play Combo 
BNC/UTP/AÜI Ethernet Card 

* Supports Microsoft* plug à play standard 

1 130235 16-bit plug & ptay Ethernet card. $49.95 

Low Cost Ethernet Cards 

* Auto détection 
on 6/15-hit stoi 
as we!I as 
twisted-pair 
w ire/cweai cable 

* Jumpei. jumpertess opbon 

* Weigm 0.6 Ibs, * One-year warrant/ 

1 13Q227 16-bit combo card 534-35 

130243 16*bfi card for IQBaseT_ ..29,55 

1 136213 1 6-tdt caïd IPMaBa5fi2.29,35 

Dynamic RAM 

SIM Ms 

I Pdrt HoFroduct Ho, Description Price 

53701 940GQ3-7Ü 4MB x 9 7Qns .$99,95 

53719 949QQS-S0 4MBx9 60ns. ...83,95 

41436 41256A9B-10 256KB < 9100ns .,.. fl, 95 

41515 4125GA9B-70 256KB * 9 70ns.11,49 

41523 41256AS&-80 256KB x 9 60ns.10,95 

| 41769 421Q00A9B-BQ 1MBx9 BOns.26.95 

SL WIBER Surge Protectors 

* 330V clam ping voltage 

* EMi/Rft noise réduction w'âS 

- Audible alarni * 3-lina protection 

SurgeSentry 6 Qutlet 

* Ultimaie 3-siage protection 

* No limit connected 
equipmenl guarantee 

* 62,525 amp spike 
suppression: 060 joules 

[ 133030 6-PuHet.suppress62.525amp... $29,95 

DataGatd 7 Oullef 

•Standard 1-stage j**> 
protection s.._ f *; 

* $1000 connected r 

equipmerîtowrantee " IijJ 

■ 13.000 arnp spike suppression; 520 joules 

1 133031 7-outtet, supprass 13.000 amp., ..$12,95 
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Drive and Computer 
Enclosures 



129932,129641,129059 mm 

SCSI Compact Sérias Cases 

129720 SCSI 3.5" wtOTtlA) HD case ... $79.95 
129736 SCSI 5 25' internai HD case.79,95 


SCSI Elégant Sériés 1er High Spced Drives 

129744 SCSI S5 K ente mal case . $99,95 

129752 SCSI 5.25' ertern^l case.99,95 


IDE cc-rom Case 

129710 IDECD'ROMMema]case. 


$99,95 


Multiple Drive Extemal Subsystem 
Enclosures 

129761 5.25‘ tull mfili . $119.95 

12977 9 5.25' 4 -bal I beight bay^ 179,95 

129767 5,25‘ S-hall be gbt bays 349 9b 

129795 5 25' fl-hall height bays 

wilh Iwo ppwer supplies...549.95 


Diablo Sériés Enclosures 

129W1 Desktop endosure $129.95 

129632 Mmj-mid lower enclosure, 129.95 

129653 FtilJ lower endosure 169.95 


Removable Racks 

129616 Removable nck lor IDE HD $39.95 
129024 ftenovaWe nik lor SCS I HD 39,95 


Power Supply 

129500 fîedundant hol-swap pwr. supp.. $399,95 

Jameco 101-Key 


Enhanced Keylioard 

*AT/38Û , '46Ê u >> r ni|>i - 

compâiibles àVrftVtf (ft 1 

tnd caîois for ürâiüj 

Num Lock, Cags U:k and Scroll Lock 
- 12 furxrtiün keys v.ith sepaota cursor and 
fiumerrc keys * 90-day warraniy 
• Siw; 10.0‘L x amv x 13 h * Weight: 5,0 ibs 
76297 HH-koy keytoard.... 117.55 



Adiamitch ADAM Remote 
Controi Modules 

ADAM modules are compact, 129517 

kitdfigent sensoMo- 
compurcr iniertace 
umts dcstgncd 
specihcally lor 
reliât te opeuiicn 
in ba - sh 

emtrenments. Encased 
in rugged industrial gradé 
plastic packages, theirburlMni rmuopro ces sors fét 
Ihem indepéndénily provida signal conditioning, 
arralcg I/O. digital b'O, controi, and data dtspiay vu 
R 6232/465 communication. 

129517 Thermoou-up'à''ajk!ilog input module $199.95 
129576 Analog Inpul module . 193,95 

129461 Anatog Inpul module vv/ i;jcp pwr. 269,95 
129468 RTD inpul .module., 199.95 

129550 Ê-channel amlog mput mu-du e.. 269.95 
129564 S-channel thermocouple/ 

ana log inpul module. 2S9.95 

129541 Arialog outpU module, 199,95 

129533 Digital I/O module. 159.95 

1296Q5 Isolaléd digdal In put module 149,95 

129470 Reia/Qutput modula... 149,95 

129613 Coumerrtimâï/treguency 

inouï modula.,.,,. .. ..,.269,95 

129566 R$422/405 repeatar. ... 119.95 

129525 tedated corwsrter. 119,95 


cSP Seagate 

Performance 
SCSI Hard 
Drive Solutions 

Hawk Family 

* Averagg seek, reid/writti; 9/ÎÜ.5mscc 

• 3.5’ low pr oI île * 0 ne-yea r warraniy 

130542 F a si SCSMI. 1.05GB. 

130551 Fasl SC5I-II, 2.1GB. 

130569 Fasl wide SCSMI, 2 1GB 




$409,95 

699.95 

769.95 



Barracuda 2LP Family 

■ Average seek, reid/wrlte: 8/9msec 
*3.5' lcrw profile • Orîe-year wairanty 

130577 Fast SCSJ-II. 2JGB. $849.95 

130585 Fast wida SCS H 1.2 1G B 829,95 

Barracuda Family 

* Average seek, reid/Write: fl/9msec 

■ 1024KB muilisagmented cacbe butter 

■ 3,5’ lüw piotilé ■ O ne-yea r warranty 

130593 Fast & fast wide SCSMI, A 2GB $1199.95 



Floppy Disk 
Drives 

• PC/XT/AT compat i ble 118957 
116957 Panasonic 1 2 MB 5 25 
116922 Panasonic 144 MB 3.5' 
74392 Toac 3 5'/5 25‘ tombo. 




Roadrunner External 
4X CD-ROM 

• IBM PC/XT/AT/ PS/2 or compatibles 

• Compatible with botti 
standard and tn- 
djrectional ECP/EPP 
paraiiei port prctoccis ■ 

• Can daisy Chain up lo 
5 compatible de vices plus a primer via pass* 
Ebrough connecter 

- Transmission rail: GQQKB/sec 

131297 Externat 4K CD-ROM $2405 


JEynk 14" SVGA “Green” 
Color Monitor 

- !■;:■]([ AT -iss. 

fVnliiiUr and 
i : i jia‘il;lii i omputt r-. 

* 0 2Sjti:h (loi [Mit h 

■ 10M k. V i • : : ni.ixiiiiiiiii 
rcr.filu’mn 

* Nûn-lnterlaced llick crime | 

130171 14’ s upoif_ VG A iTio n ito r.$27a!Sn 

Jameco 64-Bit VESA Graphics) 
Accelerator Card_. fl 

;S DRAM 

Inter lacet) 
rescluilon 
and Zéro- 
Flickér™ 

rebesh rates pruvide y eu with exceptional 
versatiSify and display darlty 

* VESA-compilant 2fi-pin leature connecicr ter 
m ultime du applications 

■ FulJ VESA and VGA seleclablé modes 

132935 VESA grâphics card.... $99.95 I 

Jameco Videoconferencing Card 

With VIsionTi me _ 

,tn «t eto Sottware 

; friendly and pftordable, easy 
to use desktop Personal 
video conleTent i n.g Wo h a 
PC and a modem, you can 
dû Jj --g 

il y lu useaDSVD modem 
you candovptco 

CO:/; i .VI3 .. \ Z " I A 

car;:T 1 ,■■ 3 -v-j,■ 

ccnî-^enLirg 1 


6X Enhanced IDE CD-ROM Drive 

« Requîtes enhanced IDE 
îontjolier caïd - 

• SoundB Liste r 
compatible 

• 195ms sccess; ^ 

229ms seek tirra 

• 256KB butter memory 

• 300KB /second transler rate 

• Power bay luattirg * Windows 4 '95 compatible 

• Also play s video, pholo and audio CDs 

133931 ÊX IDE CD-ROM di 1 ve.$99.95 




ions, mur 


REVEAL4X Multimedia Bundle 

The Mozart guad 
sf*eed. Windows™ 
ccmpaiitile kit bas 
everyltiing you need 
10 install and be yp 
and running in 
minutesI 

* Ûuad speed ; 
miernal drive' 1 

* Mozart 16-bit sound card 

* 20 watt shletded speakers with volume comrol 

* 3.5’ installation disks for DOS and Windows™ 
induites on-board support 

■ includes CD data and audio cables 
132062 4 X m ultimedlakh $139.95 



Microsoft® 

2-Button Mouse 

« Serial mouse 
« PC/XT/AT/ 366/466/ 

PS/2 and compatibles I ^ ... -■_ \ 

* ncludes Micro soit* sutup diskeitç and mnnual 
11106 D 2 ■ bu don sep ca I mous n.. .139,95 


JAMECO 

ELECTROHiC COMPDWEHTH 
COMPUTER PRODUCTS 

©rsssjpMoase 

New Hoiirs; 


1355 Sliureway Road 
Belmonl, CA 94002-4100 
FAX: 1*800*237*6948 (Damestic) 
FAX: 415*59Z*2503 (Inlemational) 
E-m3il: info@jam8co.cnm 


Coll for your FRËE catalogl j 


5:30am * S:30pm PST liltp://www.jameco,com 

“!© >j USa Ml FedEx 



Metition 

VJ.P.49B6 


Call 1*800*831*4242 to order today! 


131644 Vidéocont tard w r sattware.$169-95 I 

H Port-Folio 550E 
Multipart I/O Card 

■ Fdt! 86 
and bette r 
compaiibla 
syniems 
* Twq IDE 
interfaces. 

Iv.tj parallel parts, four lloppy parts, l our_ 
serial ports and one game port 
* IfiQs: ÛOM 1 and 2 (IRQ 3 P 4) 

COM 3 and 4 (IRQ 3.4. 5. 9, 10,11.12.1S) 

* Includes ail cables 
131916 Muitip;/rt super l/Dcard. _ $149.95 | 

33.G kbps Data/Fax Internai 
Modem 

■ 33.600 tps data 
r- : M tCO-5-jGO 
rax modem 

* FliII / currij : | .v.-li 

lTU-TV.42 t V.42bis | 

V 34. V,32bis V32. V,22bls, V,21 -23, MNP 
2-5 and as a lax/modcm communicates with ali 
ITU*T group 3 fax machines 
129672 Internai 33.6 fax/modem $149.}£1 

28.8 kbps Data/Fax Internai 
Modem 

- !);■: \ irin; . |f; il uplü 

I 200 bps ,:.iM 
compressa») 

- /o.tiÜO: (to V 34) 

* 14,400 bp:: ijioup ftl ■ 

* May es compallblu 
* FCC class 0, pari 63 certifiud I 
h 24476 Internai 26.6 fax/mbdem. .,$129. 95 | 

PÆML^XZ PIC16C5x/xx 
Programmer Pack 

Prûgr&ms, 
rends & 
vérifiés 
PWWCSx/xx 
devicesf 
* Supports PICs: 

54.55.5G, 57, 56, G20,621, 522,61,62\ 63'. 
G4‘, 65 # , 71, 72', 73*, 74* and 64 
* Repues 40-pin ZIF adapter l$49.95 i ^ g 

* R e qulras i G M PC or compati ble Y\ Ail 

writtï paraltol port, DOS 2.0 or bel® 

« Includes programmer, B05t-like assambler. 

sottware simulator and appllcailmi noies 
132896 RCIfillxfls! ptüg. pack. $9fl.9_5 | 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR 1 ATEST PRICINGM 


WE ACCEPT PO'S 
fROM QUALIFÏED FIRMS 



HOT BOX SPECIALS 


* LIMITED OUANTirihS * 

Thirkpaü75H, 720,7Û0,4Meg. % 49“ 

HP BQÛD/Mntiaad Slimnale Q Sériés. lEMeg .199“ 

Winbook, BMeg.B9« 

Compaq LTE LITE, 486,4Heg.73“ 

HP5L. 4Meg.89“ 

256x 3-30,30 Pin.5“ 

256 X 3-70,30 Pin.6“ 

1x3-70.10“ 

512 x 36-80,2Mefl, 72 Fin.25“ 

IBM 6450633, IMeg.10“ 


UFETIME 

WARRAHTY 


î [OMIT Y Wlll CALt WINDOW HOW 
OP£H! PO SURCHARGE FO» MC, 
VISA AE X DISCOYFB 


CACHE MEMORY 


KMiliSMAiiia 


iswim 
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Indiuidual D-RAM Chips 


INTEL Math Chips 
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CYRIX Fasmalh 
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72 PIN SIMMS [fpm, EDO] ■ D1MMS (iss pin) 
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AST MEMORY 


HQQBr 

B1.Î Lü S4'4t S-T.1 Y? g**n M5, 
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We also sel! Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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IBM PS/1, PS/2 MEMORY MODULES 


4M PMI KO. 

»7S3S!K7M*ii 
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fiurru m am 74m b.’],' Ji.ir « Jt.'i 
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CYRIX DRx’ 386 to 486 Upgradc cikh Doubla 


SIMM MODULES (Add $5.00 for SIPP) 
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mu 

mn 
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ECC Simms/Dimms Modules ISO D1MMS (7^144 pin) 
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BATTERIES 
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LAPTOP, NOTEBOOK 2*5" HARD DRIVE 
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Sa les/Orders : latradesls®a q Lcom 

Custorner Service; latradecsd^aoLcom Price Inquirîes: latradeinq@aol.com 
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Circlo 190 on Inquîry Gard (RESELLERS: 199). 


System Commet rider makcs il siifc and easy lo 
add as many OSes lo your PC as y ou want! 

Insfalling a nèw OS usually 1 caves your 
c lurent OS «inusable, Win 95 goes a step further 
and ts unusually prcdaiory. System Commander 
helps protect yourexistiiîg OS fiom Üw new OS, 
Easy Installa lion System Commaflder's 
aulomaric installation vvjll bave your PG ivady lo 
add new operating Systems in minutes, 

Aller fngttdlmg System Commanda, your 
first reboot brings up a menu of ike OSes 
alrcady însiallcd. Select the one you want and 
System Commander dues lhe resL Want U» use 
another? Just reboot and make amuher 
sélection, 

Saves $$$ Instcad of inyesting thcuisamls 
of dollars in new PCs, System Commander 


"System Commander 
is a blooming mir ac le" 

Jerry Poumelle 





1*: k «a 
f-'l 1- • * frV 


Free 

overnight shipping* 

When you monllon Ihisad, 


*Wbari odfiradbelor&ncon PST. î 


make s il safe and easy lo hâve as many as 
ICM) different OSes on a single PC. 

Booî from any combination of hard drives, 
any size and type of drive* Pui up lo 32 
operating sysiems in a single DOS partition 
and/or put each OS in iis own primary or 
logîcal partition* System Cammumler cari 
handle any Intel compatible OS r inEnglish or 
any other Unguagëi and any combination of 
operating Systems 1 

N ou you cari expérience èxciting new OSes 
like Win 95 and OS/2 Warp without the risk! 

System Commander is pnly $99:95 and 
cornes with an uncondiiionak 60 day money 
back guarantee, Get Frce overnight shipping 
u hen you mention ihis ad.* Order it noW and 
bave it on your desk tomorrmv nioming! 


V Co mmunications, Inc . 

4320 S levons Gmek BJvd, # 120*1 B Y 
Son José, CA 95129 
© 4Û8-296-4224; lax 408-296-4441 

800 - 648-8266 

wwwv-com.com 

CAres àdd $7.25.<âîèfi.làkj'PfferiUbtectta 
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Defacto RAID 

High-Performance SCSI RAID Systems 



Discover the best RAID price/per¬ 
formance in the îndustry, Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complété data protection. Idéal 
for mission critieai applications, 
document imagîng & multimedia* 
It's time to rewisit the 
ultimate in high- 
availability 
storage* Contact 
Raidtec today at 


(770) 664-6066, 


* Fast k Wide SCSI 11 

* RAID levels il 1, 10, 3/5 

* Programmable RAID Level 
sélection 

* On-the-fly hardware parity 
génération éliminâtes rcad, 
niodify, write-hack 
performance overhead 

* Single ended or differential 

* Configurable rend k Write 
buffers 

• Rackable, 
stackahle 


« Downluiidtilik flash firmware 

• Remuie ularnis, nuifiguratlon 
k munltorfug 

• Environ mental sensor ports 

* "Hut Kepiaceahle" disk drive 
bays k power supplies 

* Single SCSI ID 

• Solid statc Load sharlng power 
subsystem 

* LCD control panel status 
display 


Tnt: Standard In Auvanci ;n Mass Skiraui Symjms 


Rai die c USA 

105 Hembree Parle [îr.« Suite £ 
Rtrtwell, GA Kktffi 


BAldteç iurûpê 

Qlen Mervyn I l mue * Glmimlru 

tXirk ïrt ÉLiji e! 

mi (353)21-821454 
! AX;U5,1! 21-K2Wj54 
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Whit fl Ici through the sir 
wlth the greiteit of ipeed? 






O r^u Full 10 Mbps Ethècnet 
PCI O F Full 16/4 Mbps Token Ring 

© Safe No health concerna 


O Secure 


Connot intercept or top into signal unnoticed 


O Ç - .. L fC , Révolution!les existing wired LAN 

OtJU fl 11 j^EË 802.3 and 802.5 compilant 

© Economica/ More cost effective thon cab'e 

O Frlpnr/I\/ No înstallaîîpn or lîcensing hosties 
f f JcHuiy Plug ant j || 0 y m minutes 

© Excellent range From 3m to over 1/2 a küometer 


Factory 


FiRLAN 

The Wireless Solution... Fast Infrared LAN 
ETHERNET. . TOKEN RING . INTERNET 


THE GLOBAL SOLUTION 

Used in over 25 countrîes 


Office Applications 


Interbuilding 
& Internet Applications 



For more information, or the dlstributor nearest yau: 

Coll { 613 } 723 1103, Fax ( 613 ) 723*6895 

Or Email us at : ats@firlanxom 

sdeS@fir1an r com 

support@firlon.com 

ceo-@firlon.com 

101-21 Antares Drivé, Ottawa,Ontario. Canada K2E 7T8 
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Circlû 189 on Inquiry Gard (RESELLERS: 190). 



To Subscribe to BYTE magazine, or for 
Customer Service, contact your local 
BYTE Subscription Représentative: 


Benelux 

Gerry Wcstarhof 
Phone: 31 72 509 1855 
Fax: 31 72 509 1145 

Bulgarie 

Daniel Chnstov 

Phone/Fax: 359 2 974 3557 

france 

Eric Le Quinio 
Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 

Germany, Austria, Switzeriand 

Wolfgang Brezma 
Phone: 49 89 525 847 
Fax: 49 89 529 850 

Greece 

Maria Hadjsoannou 
Phone; 30 6 1 620384 
Fax: 30 61 272072 

Hungary 

Imre Szabo 

Phone: 36 76 4088B8 
Fax: 36 76 488889 


IreJand 

lan Bangham 
Phone: 353 1 2859609 
Fax: 353 1 2857370 

Italy 

Enrico Gampia 
Phone: 39 11 8127656 
Fax: 39 1 1 8994422 

Middle Ëast 

Zafar Inamdar 
Phone: 971 4 666788 
Fax: 971 4 621140 

Poiand 

Wlodek Bincyzk 
Phone/Fax; 48 2 625 2276 

Portugal 

Manuel Noves 
Phone: 351 I 3479301 
Fax: 351 1 3475127 

Scandmavîa 

Gunnar Sandbjerg 
Phone; 45 3314 2226 
Fax: 45 3314 2218 
or Lauge Dahn 
Phone: 45 86 223188 
Fax: 45 86 228150 

South Africa 

Cape Town; J Trisos 
Phone: 27 21 24 4094 
Fax; 27 21 24 8681 




Durban: T Tyson 
Tel: 27 31 2027303 
Fax: 27 31 2027307 
Johannesburg: M Kendrick 
Toi: 27 1 1 8804988 
Fax: 27 11 4428327 

Spam 

Barcelona: Javier Gasoil as 
Phono/Fax: 34 3 2380342 
Madrid: Ëduardo Montojo 
Phone/Fax: 34 1 5716685 
or Henri Mjsrahi 
Phone: 34 1 7337346 
Fax: 34 1 7338970 

Turkey 

Cengiz Eren 

Phone: 90 216 345 3473 
Fax; 90 216 346 2464 

United Kingdom 

Peler Grogson 

Phone; 44 1 61 430 3423 

Fax: 44 1 61 494 6976 

or John Luker 

Phone: 44 I 25B 821114 

Fax: 44 1 258 821115 

If there is no BYTE représentative listcd 
above for your counlry, ptease contact: 

BYTE Subscriber Services 

PO Box 72, Gatway, ireIand 
Fax; +1 353 91 752793, 

Phone:+1 353 91 752792, 



A i Hiwfort nfTht McGraw-Hill ( hmfximts 
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Add-ln Boards 


Bar Coding • Communications/Networking 


RISC-BASED MULTIPORT CARDS 



> Foiter lhan 16550 
multiport carets 

> 115 Kbps 

> ISA and PCI avallablo 

> One IRQ per board 

> Fuit modem lupporfad 

> 4-32 ports per boord 

(ALL I-BÜU-UÜ-CVCLAÛLS 
lait ï0 tydade i.ïotti 


1 Fremonl, CA 9453B 

CYCtADÉS TeL 53Ü.770.Ï72J FAX:5!ÛJ7Ûi)355 hitp://www.(yilafai.(oin 


Cydadâs Corporation * 
TcH 
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Yes. We Build Multiport Serial Solutions. 


intelligent Multiport Controller 

I2N (h u k 

•S|\Y(I up io4b0.8K b\r\ 

*1 lipli iIli.iI RISC T C'I'Un 

* lu II modem >u\u* ilispLiy |tch pou 

* Mtiltïi^iri iiuxtuk racl imimiiaMc 
■Muliipori module cm Iv KMIM tm»y 
■ Supports \Vindmv% NT, 95, ,V\ T OS/2. 

NetWare. UNIX and many mher* 




Moxa Tech USA. Inc 


eOO-GOO-MOXA 

524 W«5deü 15! vu Sute 1 
Stmwato, CA»43â3 
Tai H0A7344S» 

Fa< (4M)73MU2 
EmaJ in?&gîmc*ij ccm WWW iitip .■"www rnoïàc&n 


MCÆ &3 StrMt 
EtahroL NY 11373 
T ni : (7lfiÆ72’7354 
F .in: (7lflj5&5 9273 



Videx manufactures portable, 
durable, and programmable data 
collectons for applications such as: 

* inventory * warehousing 

* security * àssèitraclang 

* field inspections 

and Virtual I y any application 
requtring data collection at the 
work site. 


Cast-mctal cases protect thé 
products and allow them lo 
work reliably in harsh 
environroents* Hach is 
designed to fit in the pâlot 
of your hand. 


- 




Cal! for a froc information 
kil today! 

110S N.E. Cirde Blvd. P Cotvallis, OR 97330 
541-758-0521 * Fax 541-752-5285 
http vTwww* videx.com 


VitA-i. fMjW.i'v! TotLçhPrtit» ard ( ïo«vWjnd jft irgirtpred tMdmarki <d Vitif,, tac. CCCfiSJ 
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Add Four Comm Ports 
To Your Laptop 



With One Small Card 


An expandmg new world of communication for laptop and portable 
computing can be found through a new and innovûtive PC-tard frpm 
Quatecti The QSP-IÛO has four RS-232 asynchronous eonununiriation 
channeli acccssed via four separalc D-9 connectors. 

Idéal for multkasJdng environment, lhe Q S P-100 ïs powered by 16550 
UARTs allowing for a maximum haud rate of I20K. In order lü mmimize 
resourecs whîle commun ica tiag to multiple devices the QSP-IOt) requires 
only onc hardware mterrupt, For information on ihis card and Other 
iiMQvaâve PC-card products ptee call 800/5$-1170 for a free catalog. 


Cl QUATECH 


Circlo 71 or Inquiry Gard (RE5ELLËRS: 72), 


RS-232/RS-422/RS-485/Current Loop Seriàffoterface - 

Yes, Single Card Dues It Ail! " 

• -- 


jt Uses standard RS-232 commanda - 


no spécial dnvers neecied 

* Aulomatic data liow control * 

■ 16C55QUART with 16hyte FlFObuffer*. 

* Transmission speeds up to 115K bps / 

» Complété RS-232 modem cûnlrol sj“ 

* Supports 2-wtre or 4-wire opa rai 
forFtS-422/4G5 

* Both DB-9 and DB*25 connectors ineti 
i PC-ComLt8 soliware included. bul not necesi 

■ MulH-port cards also available Part i pcl-t-iq 





• f W/. t ■ 

*• .■ 




j , .i . 7fitJËa6t Aiqueiî AvO.. Sunnÿvfllû-. CA0406E) 

AnViWTECH ™ 4üt! 24^667û ■ Fft*. W245 S2ûtl 

^ 1 1 i irxno pa'jsj lmp te wwaîiv.tuf^ ck.com * fl-marf; mlot? .itti/arïtck ttxn 
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STirRVIEW 

Control up lo 216 Servers 

with just 1 Mcmitur, Keyl>u,xni and Mou se 
* Supports SVGA. VGA. and Multisync Mmdlurs 
WM vur • Kcyboard or pushbullon CPU sélection 
yK\ * Auto bouts K cy boa rds and mite (SV421 ) 

SlaiYlew fj-| 


« Cascadahle 




rf 

| il Servers 

Wlü - lU^J 

USA/Canadn: 800-265-1544 (ext. 231) 

fnnt* ou un 0490*3461/ Vh Ctitlic: tHtOÛ-9ù*?rW 

Fax: [5191 455-9425 ) Inlernol E j MaiJ. sunech.cofupüîmaonlimsys 

_ __ . / ) f fpv' ivVf VV- 5 Saricchcomp, corn 

StarTech 

i mini lis raooca* 

I -VI * twud» « Mt * Itiwi* 

Vdtnink * Ibrf 
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Communications/Networking 


Computer Systems 


CONTROL 

ALL YOUR SERVERS 



FROM ONE KEYBOARD, MONITOR AND MOUSE 


MasterConsoIe 

Rock soiid, reliablc contrat 

2 - 64 computers # Add Mac Si Sun 

An y mîx of PCs: * Key bout d/nu vu se émulation 

PS/2 Si serial mouse * AUTOSCAN™ 



* Front pond & 
keyboard sélection 

é Renioie accès* to 150' 

* Desktop or rack mount 

Stt in al Ntjumîi + hierop.Mknia, 
Stpitmbtr 1S-20, Umtf #4M 


CALL TODAY! 800-RCI-8090 X 71 

m OFFICES AND DISTRÏQUTOItS L OC AT ED WORLDWIDE 

DEAtfinNQUfMSmCOME 

RCI Europe (31H 0-458-6673 RCI Taiwan (8S6) î-210-1117 

fax {31U10 451-flùlO fax i&86)-2*218-1211 

Rarïtan Computer, Inc. 908.874.4072 fa* 908.874.5274 

KH Item Court. Belle Mead NJ 08502 Msalfts0iariyn.com ■ liitpY/www.ra ritao.com 


Mï DÀY MONEY-HAC K GlTAItAYIKK WUl.l, 1-YEAR WARRANTA* 


Circlo 00 on Inquiry Gard (RE5ELLERS; 09). 




1125 Atlantic Ave. Alaffieibr, CA 94501 

Vgjtæ 510 522-3SQO Fax: 510 522-5556 Email; safes@|fLnct wmrMWffa fvmHLncI 


4 Support up to 32 Unes of Voice Mail 
♦Aulomoted Coll ïransfer 
oFax-On-Demaml 
< Puise Récognition 
0IVR 

OServke Bureau Applications 

OEM/Dcvcloptrr Pùikûgei Atftrlbkle 

For addifiona! information and orders 
CALL 
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Industrial Rackmount Computers 



Low Profile 3.5 ” Rack châssis 
PCÏ/ISA BacÊplane 


W Rackmoum châssis 
(3-20 slots) 

ÀlMn-one 80488 to PENTIUM 
CFÜcards 

■ 3—20 slot ISA/PC1 Backplanes 

■ 200-3® 85-265 VAC Power 
Supplies, 48VI3C, 24VDC, 

12 YDC Version Avallable 

NE MA 4/12 Indus! rial Workstations 

Panel Display PCs 


ACI 

SYSTEMS 


Western Région: 1 - 800 - 983-1177 
Eastern licgion: 1 - 800 - 886-2243 
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Industrial Strength PC Solutions 

I Rtïtk jVlüOjd hidîm I . 

* Rock moimt Systems ■ 386 to Duol Pefilkums 

* Rock moinl (fwstà - Up to 20 Sloh 
Cuslûm Design £ ModiEiccilicins tivaikble 

* Ratk moud Mototoi - U^i to 20" -jjt 

* Rnck Fiiounl Cfieny 101 Keybonfif 
■ HDD / (OROM Efkflosum - lie! Swjppflhfô 

* NFMA 4/1 ? WcwksToiion 
Sliitjh ÛiujhI I Niuum i. 

* 386/486/PûFiiiLtm ■ ISA j EIAS / VESA / PCI 

* Passive Backptaties ■ fiofii 3 sfoEs to 20 slols 



20 Slot Hot S wap Redundant PS 

800-927-5464 
400-452-9200*408-452-9210 FAX 




JÈr\ Cait iïr fat for FUtt Çifltstotf 
2032 Dr > San Jase, CA9al3l 


hllp^www.ûpprûxom 
E-Mail: appra @ appro.com 


Cïrclo 81 on Inquiry Gard (RESELLERS: Û2k 


Alf-in-onç Rat-Panel 
Rack-Mount Systems 

For Your PC-based Control Application 


/ CffittfrCÛ \ 

ISO) 

\ iirun i f 


m 



«lit 


uni!, 


jm^nr 


* TFT, EL or Mono fiat-panel disptay 

* 14-slof backplane 

* 386/486/Pentium B wïtb PCI Bus, 

* 250 power supply 

* Disk bay space: 5.25” x 1 t 3,5" x 2 


nXiom 


Tel: 909-464-1881 

® Fax: 909-464-1882 

6 - mai Lsato s <3 exiomtok corn 
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Computer Systems 


Computer Systems 



■ 85-265VAC, -48VDG, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ 60KHz PWM control IC 
u 0~55 C C operating 

■ MTBF > 20 years 


ICP ACQUIRE INC. m 

C ALL: 1 -888-618-6188 

FAX: 415-428-1172 14 H C C 
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Pane! from $85 

• Excellent Air FIow 8 Cookng 

• Accepta Most ISA, EISA, VESA. PC! MoihefboûrdS 8 Passive Backplwm 

• Rack & Desk Modèle ° Upto 2ÔSlots* Rugged. Modular Construction 

• 200, 300 & 400 Watt Supplies. Ut, CSA. TUV • Mate m USA 


Uloimii 
fi)( ÔïSUiptM 
tiùchms, ptm 


PC* eu * Pt.v.xrt* ,ta 

tigitiMtû ttKftrwt ot 4'itpf 
Cop.Cnw* «a 
arïv'r'a^ Al rtyï3 


INTEGRAND 


8620 Roosevelt Ave. * Visate, CA 93291 

209/651-1203 fax mesi-im 

Web site http://mm. IntegmndResoarch com 
Email sales<iïIniegrundResearch com 

Crrcle 64 ori Inquiry Gard. 



M VNITN fyqrm. I w 

'liniifjfc l<Miy94 JMtffi* i f 
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MASTER'" 

.mil vMini yxMii 


*1*4^ b {Vfkk ,Vii|li 

UliKiiviiii|tiMu MN .'54211 


' )[.( y- , I W*iU vt v- '.IV' 

avivr -.-iwi . » iV) i- 

n IJ i ii 

|S\0ilh.UK l'NinAifclÙW'Fwi 
' i V hiip ■ *1 AmU k 

&(<,( „ V^kn; ", „flu Wil 

> (Wr,i tNnhlïiip 1i lï 

(V-Afiy Jl-M.'l Lf h^Lr|i.,M i 

t 1 4 1^1. Usy. 

\ , 1 , i Tnin«i4 * * i ■■ iv, 

| L".Ll|l| IVl-ll tt. l'^il .14 1 

l X,vu Aihl VARv%U^iw 




«W«îî 


Run DOS applications 
in ROM on portable 
Systems. Complété 
vvith CPU, LCD, 
tnemory, péri [i Itérais, 
keypad, supply, 
support. S299* up. 


CPU CARDS 

Wiih Rom, Ram, Flash, Pçmcia 

KS-7 Ail in ont 48(* SLC - S299* 

VGA, Ethernet, 4 Sri, 2 Par, Idc, Flop, 
Keybd, sound, 8M Ram/Flash. 

KS-8 Portable Han 386 - $399* 

3M me m, 3 Sri, 2 Far, t ’GA, lou. op. 

KS I Low Cmi Nec V4t> - $129* 

1 Srl T 2 Par, lübii A/D, Modem 

*i| ICO, twEii versitn vr fine puni fer iku,ib 


800-505-6749 • Fax 303-786-9983 

K/LA 
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A large varlety of 
SBCs in stock 
for fast delivery 


• 486 AND PENTIUM CPUs 

• UPTO20ÛMHZSPEEDS 

• PCI SCSI INTERFACE 

• E-IDE INTERFACE 

• SVGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• ISA & PCI BACKPLANES 

CALL TOLLFREE 

1-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
htlp ://www. recortec.com 

RECORTEC 

1290 Lawrence Station Roatl 
Sunnyvale, CA 94089 
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Requost our free 
Froducf Catahg 

* COMPUTERS 


* ENCLOSURES 

* KEYBOAROS 

* mqnitors 

* PRINTERS 

* CUSTOMDESÎGNS 

CALLTQLLFREE 

1-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
htlp: //www. recortec .ce m 

RECORTEC 

1290 Lawrence Station Raad 
Sunnyvale, CA 94089 

Circle 00 on Inquiry Gard. 
SEPÎËM 6 ÊR l 3 3 G BVTÉ 2 Û 1 


HARDWARE SHOWCASE 


















HARDWARE SHOWCASE 


Computer Systems 


Data Acquisition 
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19 " VIC -9900 R ac km ou nt Industrial PC Châssis 


> IwiMi UT CoU» Sïi* 

SCïT ÎBiiîfA 
>Accm^rttiTAT-siZE 
B SLOT* MCilk^aiCUA «B 

> llî îS'MarîZth MNF 

> Sef uwt iW Kun 1*3 

VCHlTZ^ E-fll'CH 

>Wa3O0*WTfSÎSmf 
tctîs ib-mî 

> AsutlUiItt h CHIAIS rem A! &« 

-CE" HuriaftMTiuiisrsaxM 
>GfTiC«L 35 «I «EMja*sE 

mm 

> CïT'KïEU 
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Industrial PC Solutions 



Rackmount PC s 


Industrial PC Châssis 


Industrial Workslatîons 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS 232/422/485 Interlace 


AnaJog and digital 1/Os 


Data Acquisition 


Cali 800-800-6889 to 
receive a FREE 100 - 
page Solution Guide for 
your OEM or System 
intégration needs. 

Advaktech 

750 E. Arques Ave, 

Sunnyvaie. CA 94086 
408-24S-6678, Fax 408-245-8260 
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Made Rackmount Solutions 


Gver 40 models sized fmm 1U tlmmgh 61], 17' |ei 
24"deep, plus rackmount switclu's, m nui Lors up 
to 2Ù", k keyboaids with or wilïuml trackballs, 

i 

1 5 ta 20 blul svgimnlrd or iinüt^nuriiU’d 
pa&âtV# bAckpUne» w/ or vdo PCI s lots, 

> Complote line uf 486 k Font! uni slul 
boinià k niallu'tbtï.irdi up la2 EX! Mil/, 
mcliidin^ J nid's tu] I line. 

A.COR4SV 
IKO SWAPS 
UPTÜfiüüW 

Cudaniiml Celons Aval labié 
TR 1 VA L LEY T ECI i N O L.OG X 1N C 
4569-A Las Fositas Ro.nl, Uvermore, CA 94550 
VOC; 519 447-2930 • FAX; 519 447-4559 * www.rackco.cem 


.W 
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2 GS/s A/D and Scope Gard 



V 12 bit, 60 MBPS A/D 

V 6 bit, 250 MBPS A/D 

2 GS/s for répétitive signais 
d Up to 16 Meg Memory 

V Extensive Software Drlvers 



CSUTE a lui, 44 MSI’S |5Ü& 
CS212S I M 250 MBPS S453S 

C$60n *2 tuf, 60 MSPS Uw5 

Ü S PlIWi VtfflrrjLor.il picn nu* m-y 


GciGg 

1-800-567-GAGE 


Asfe for ûitonslün 3425 


Gage Applied Sciences (U S.) Inc. 

t233 Sflolbum* R04A. SuHa 400 
Souffi Burlington. VT 05403, 

Tel: (000) 507-4243 Fa* (900) 70Ù-&*\\ 
•-mal: prodmfa agage-appiieft.com 
web site: nîipv/w-Aw ga^û-.ippi ed.com 


Frcm CMtfiOi rit Un4#d SlAltl' 

Ccrnct Û*g* Scercrt Inc . 561 □ Bat fjarc. MvtirHl, CC. Çihada hüS IM T* ISW) MT43S1 Fut <ÈT4> 
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Portable Data Acquisition 



For notebook PCs 

12- or 16-blt, 100 kHzor 1 MHz 
sampling 

Up to 256’diannel expansion 

Measure thermû couple, RTD, stralrv 
gage, accéléra meter, hlqb-vojtqge, 
hkjh isolation, & other signal types 

DOS™, Windows’*, Window * 1 95, 

DaqView™, DASYLib™, LABÏKH 
NOTEBOOK™, Snap-Masler™, k 
LabVlEW* drivers avallabk* 


2\& *194091 A Fin; 2164JJ9-4093 A hUp://ttnvwM«h 1 com 
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Data Acquisition • Disk Et Optical Drives 


Disk Et Optical Drives • Laptops Et Notebooks 


INTELLIGENT DATA ACQUISITION 



jVIl£KOST\j^^ 

LABOKTîmn!!7 

the anboard iniilligetut company 


• High Spoed I/O 

• Digital Signal Processing 

• Mu fbprocessor Systems 

• Mo si PC Software 

• DAPtûoIsfor HP VEE 


• Control [y>op < ] ms 

• Windows, OS/2 Warp 

• Extern al Expansion 

• DLL, VBX, Delphi 

• DASY iMb. lübVTEW.. 


206453*2345 — (206) 453*3199 fiix 
Info y instarlabs.com — wwwjm star) abs.com 


DAQValue 


Portable Data Acquisition 

Performance and Portability - 
We Give You Both. 




DAQCord' Striés 

•Six Type H [[ 

PCMCIA IIbü 
cords 

• up to 100 
kiamples fs 

• 12-blt résolution 

• Analog input 
and àutput 

• Digital I/O 
and timing I/O 

SCXI Signal 

Caruiitîonlng 

• Paralld porl 
or PCMCIA ' : 
interface 

• Lxpandüble ta™ 

384 charme! s 

• DC power, optional 
battcry pack 

Cnil fur FRET DAQ Designer* Software 

( 8 Dü) 433 - 34 H» u s «uidcfeadu» 


DAQPad* Séries 

• Parallel port — 

interface 

• 100 ksamples/s „ 

•12 or 16-bit 

résolution 

• Àmilog, digital, 
and timing I/O 

• DC power^ optional 
battery pack 

Software 

• NI-DAQ' driver 

software fon 

- LübVJEW' 

- LabWIndow5*/l 

- Campa lient Works 

- Basic, C/C++, 

Visual Basic, Pascal, 
and many more 

<; 


? 


NATIONAL 
^INSTRUMENTS 

The Software b thé Instrument* 

ILS. Corporatif Heüdquarters • Tel: (512) 794-OlÛO ■ Fax: (512) 794-8411 
E-mail: InfoSnatinsLcom * WWW: hupV/www.nntlnsuom 

O Caftât 1996 Saücuial Ijwtnmwrm Corporattort. AH ngtit* resenrJ- 
Prcduct and cornpony namts listni are ttûdflWïkï ûr i™de namn of ihcii naprctlv* compiimes. 
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ILuullél 

& 

SCSI 



Ta Comptai 
PnitM Port 


Wuridi StfmJJrH NVw ! Wtn 95 Ptu£ n ' P U y 

Portable Disk Drives 

Internai Battery Optionf 

* New 4 3, 2.1.&1 G!g 

* O ver l MB/sec thru para tel porl 

* Jaz Rümov.lG, 
f SyQuest 270M6 S 1.3Gg 

* Fuj. Optical 6-1ÜM B 

* Nomi 540MB Cart. Drive 

* Buill ta power supply 

* No power supply "Bricks" 

* H*gh impact 75 G Sbock 

w ioKofies 't/r ^ 

4ü% 3.HAller ^ ^ 

FiUmftut **7* CD-ROM 

dont pocket. , , B fl , g MQ 



Arïy dual cCHTiffl 
O CO-ROM A Tap* 


te Qig DAT 


4 3.2400*0.. J*î. ûyûLjflst, Nanti 640. 

i-2 & SCSI-2 WidaOnly 

No Power Supply Bricks 


(408) 983-1127 

h ttpi//www. libe rty in c + c om 

J 20 Av<f. #82. SantA Clûrn. CA 9SD6Î 
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Custom Fast 20 S CSI Tools 

SCSI Wue^Active 


F rom: 


Terminator Op T.onit 

Bontflti; fici’MCFa- Dhpfoy 

* Improves SCSI Bui Performance 

■ less Errots; More Reliable Data Transfer 

■ Diagnoses Frobferm * Analyzçi Signal Quality 
Fea turcs: 

Active Régulation • Supports 68 Pin, 50 Pin 


* Status lridk.it or s * Gold Contacts 

From; 



Fait 20 & Ultra SC 



. SCSI Vue -Gold 

I üenefits: Diagnostic Cables 

* No Lo» Of Important Data 

* F aster Performance • Test Cable Integrity 
Features: 

* Diagnostic Indicators • Large Ferrite Filters 

■ Triple ShEelding (Unique Cable Design) 

■ Double Gofd 20u’ Plaied Connectors 

■ Estra Heavy 26 Gauge Wire, 50 fit 68 Pin 


Over4D Cable Style s In Stock 

SCSWue'TeflorT 

Custom Internai Cables 

Benefks: 

* Less Errars. Ultimate Performance 

* Silver Wïre Improves Signal Quality 
Natures: 

* Ferfect 90 Ohm impédance Match 

* Triple Pronged Connector With Gold contacts 

g* SCSWue" Activé 

Lus 



Custom Internat Cable s in J DAY! 



Digital Switch 


ÇGMfATSSll 

Benebti; 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 
Featuret: 

*2-1 Active Digital SvvitclVRepeater 

* Régénérâtes SCSI Signai for Long R un s 

D.i.o.n.A.i yp^JCSl’Soluîion Company 


Granité 

h trpyAvww.ia ipro. rom 

3101 Whlpple RcL* Union Gty. C.i. 94587 * Ph: 510-471-G442 • Fax 510-471-6267 
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HARDWARE SHOWCASE 


Memorv/Chips/Upqrades • Mise, H/W • Multimedia 


Programmable Hardware 



The complété heat monitoring s 
fortoday's super-powered Pts. 


- MciSUftsCfll âfd intemâl îtfnpr rMrt 
to prcvent System Ëtashesdtié to cwerhfiîtlrg 

- Addition*! protfr üieasure s second prüMg#çr, comparu: 
or pcripîiÆral Umpmlure 

- SoWira drive ni for configuration fte*., 

- Sourd I Yietul/ 3 nd Kenwk aUrm mode. . 

- Téfispfrature read,c.j mqpz 67lo25T F „ ... 

- Te jjjtocrJturf readi ni) accurxy : ±2‘C( -ffî lo SCO* C) 

- Windows 3 î. Windows 95 




1-Ô00-440-7466 


I 


kj http://www.camu5axom 

me Oàmhe* iwe.CA Ô5Î3T Tssï : 1 40^-321-9800 Fit 1-405 321- 


-9dd5 f 



Flashlité 

• 8 fv1h2 V-25 + Processor 
•512KB RAM ' 

•256KB Flash l *§£*£ 

* 2 Serial Ports 

Single Baard Computer with DOS and Utilities $195 

Simple software dcvtiopmatt: 

* Crc-Jit on i l'C campa ubleaimputcT, 

* Dawnhad in .lALtir .t um fomur ts liüh dnL. 

* Tcrsi 4inJ debiiij" ttinnlgh ihr umsolr uni al }H«i. 

* MùJiïY the Hairup hiich file EM baJ and 
gueule the -application tïti frict uf poweftip. 


limbtâdtd cant rafler applications: 
2 fut DMA duflftdt * S üaaJo^ Liipim «iih 
pm^Tamniaîii[tLi]mpirj,[or Icvck * prhjnry 
intcmipt conirolter with vecior nr rcyï^tci 
haitk fwirching. 


JK microsystems 510 23^1151 fax 510236-2999 

1 275 Wba Ave. t San Pabb, CA B4 bqg tittpJ/www. dsp .com/j kmicro rg ff» 
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ia a vnrtlcaily Jntègrated cJasJgn I 
and manulactuNrifj company speciaUzing m computer enclasuros, disk 
subsystüm enclosures and fully integratod Systems 


industrial PC Enclosures 
Tower PC Endosures 
Tower Dnve Enclosures 
Rack Systems 
Rackmou n L Accessones 
CPU Carets and Ûackplanes 
Rackmount Drive and PC En clôturas 
Industrial PS2 Power Supplies 
Redundant N+1 Le ad Sharing Power Supplies 

PKimei 1-702-3 SA .5 JM Fax: 1-702-356-6361 Elliaihinb* Yiliperccm 

llHeniCl: hnjKtfw ww.sltiic r.Mm- Posfiit: irn Gre« St Suite m Sparte^ KV 8M i l 
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lotv Cost DSP Motion ConfroUer 

Easy to program in Borland/Microsoft C/C-h-. 

Motion C™ Siandalone 4 Axis 
Servû/Step Motion Contre lier 

* 6.1x47', C-Engina™ -iPMD MC1401/5Î 

* 4 Axis quadrature tnputs & DAC cuiputs 
» Plü/PJ contrai. Electronic gear, Opto-couplers 
- 24 I/O. 11 12-04 ADC, ftS-485 Networking 

* 2 RS-232,3 timers/counters, RTC, watçtidog 

* Upto 64 Mb memory, C Itb. Development Kits 

Jtern 

' rjvc 216f$L#l04, De« CA 95616 USA 
Tel: 91G-758418Û Fax: 916-750-0131 

linemet Enui com 

ftpy/tip netiom cûnvfwttf&’tem 
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| NEAT-.'j | 



NEAT -l 

CD LABELER KIT 

| ùèiïè your own arlivork On Your Compatir 
wiih easy-lo-use NEATO Tem piales, 

2 Print on Any User Primer Lisiîip tJEATO 
pressure sensîiiva die-cuî labels. 

3 dsing the NEAT0 Label Oavice, apply 
labels P£RF£GnrEVmrmt£f 

KIT INCLU0E5 

■ UIb! Ucïlgn TcnipSilEi (PC 1 Mk] 
• ïfis Airiui; tif jiî Lilîlcr 
•Cumplsie iBmçuin G||li 


000-904-9000 

M Ec mPflt D ni 1 w& t ■ : ;a A, ; • f i : : Ht,. CT OCM J 
æ «S 51 TO * Fi* 5ÛH&,--51 J i 
ta furff pe: lOi^O 661571 * F J* >44 ^ISt 8|É MM 

$f!t ifl' ii N’.; ,"■ * » fii ils i c m 
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EVTE 


--, 


Breaks the 4-Color Price Barrier with the 
Hardware/Software Showcase 

Sec how affordable jt is to advertise to BYT! -, 
500,000 computer professionals in ibis seclionl 

H 

For more information call your BYTE sales 
représentative (see listing, 
page 213) or fax 6Q3-924-2G83 


Embedded ControllerKit 

A Complété Sqf/iretre and Ilard lia le Solution 


Z-World s EasySlart Kii u provides everything you need to 
begin embedded Systems development, The kit contains our 
Micro G conlrülier (smaller than a crédit card with 14 m lines. 
RS232,12BK llash EPROM, 32K RAM and ADC), DynamïC 
C 4 EasySiart (a slmptified C development System), Ht 
sam pi g drcult/protoiyplng board ( powar supply, 
documentation and ali the cabies necessary lo sîart 
development immediately. 



Only $279! 


1724 Picasso Ave. 
DaviS, CA 9561 s 
916.757.3737 
916.753,5141 FAX 



For quîck Info, call eur Auto Fax 
9i6.7S3.osie Nom your fax. Repuest 
data sheet os Ûr viiit our wîb site al 
htlpd/wwwr worfd.com. 
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t-Programmable 
Cantrallers 


b Afin /attire Controtler Speciallst since 7 983 

Z-World provides a complété software and hardware solution for embedded Systems 
and COfltrûj applicalions. Our low cost miniature controllers provide a variety ol 
digital t. o, adc. üac, and RS232;ns4a5 communications. For onfy $195, our Dyaamic 
C'“ integratod C development syslem allows you to croate reaMime niulli-tasking 
programs up to 5i2tc (approx. 20.000 lines of C code). 

DonfraJlBr prlclng front $79, Quontity discounts starl at 5 unlts. 

1724 Picasso Ave. For qufck ïnfo, call our AuloFAX 
Davis, CA 95616 916,753, Q6181 ro m y ou r FAX. As k 

9î6,757.3737 for catalog # 18 , Or visit our 

9t6 753.5141 fax waf) site at http:y7www.7world.com. 
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RAID Drive Arrays • Security 


Tape Drives • Communication/Networking • Engineering/Scientific 


Ail steel construction Server 6 RAID solution 

-Franl occess with 14 *5 1/4' oxpos&d driva bûys 
-Lockabl® front and bolh si do doors 
-6 bail boaiing cooüng Fans pre-Inifalled 
'4 Eockablo castors pro-iriclûilod 
■Rüdüntand & heavy duly powsr supply options 
^yi3_ g¥g]lgfrffl qW Server à RAID Chauls 

Economy Server & RAID Châssis 

-Front accès* 10 *& 1/4" 
exposod drive bayi 
-Lockablo fionl dow, open able slde 
doors 

-w/30QWATULF7$ _$17& 

-w/2x3O0W R.P.M.$399 

Hot Swap Redundant Power Supply 




-Balança Lood- S ha ring Design | 


-Power Fouit Afcum/IED/Slgnol 

Removabfe Hot Drive Modules 

-SCSI or IDE Avallobla, Patent pHotocled 
-Perfoct for RAID & lernovablo 
storage application 


; 

#%HP 

If! 


1 


Heavy Dufy Power Supply 

-ETA-4400 600 waH AT _$221 

-ETA-4500 500 WOH AT .$165 

-ITA-4000 400 watt AT ... .$146 
■5P2-440Q 400 wott PS2 ...,$121 
-SP2-4300 300 watt PS2 , . . ,$ 61 


Simm socket adapter 

30 Pin Simm Module ta 72 Pin 





ÛCÛanseQ <&D aWLc to QEbi araum (LtotoÊb 
3 5yaao| 'ja immfi} 


254 S, 5th Ave., La Puente, CA 91746 
Jet (8T8) 369-2608 * Fax: (810) 961-0468 
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We make software 
protection easier to handle, 


Software Sécurités 
new UnîKcy 
tethnology coufd 
change the way 
you thlnk about 
software protection 
forcer. 


Even though our new hardware keys 
are smaif, they stili offer The most 
powertul and fiel table barrier against 
software pîracy ever developed. 


LfniKey makes software protection 
easier on your customers, your 
deveïopers, and your budget,., 
but barder than ever on pirates. 


And with compétitive pricing, they 

worVt squeeze your margins either. 

• Sec Lire protection for multiple 
applotions/versions 

• The mdustry h s only patented 
protection îecbnology 

• Protects applications quickly, 
withouî programming 

• Remote update capebilities 

• DOS/V/indows/95/MT/Unix/ 
NetWare support 


Call 1-800-841-1316 for 

more information, or to order our 
Developer's Kit. with everything you 
need to try UniKey protection on 
your application, 

SOFTWARE 

SECURITY ■■ 

A MCH' iliint on software protection 

G Thorndal Ortie. Dahen, CT 06320-5421 
(203) 656-3000 • Fax: (203) 656-3932 
http://www.s 0 it 5 ec.com 


• Ti me/date-based execution control 

* Made in U, S,A. 

Circlu 73 on Inquiry Gard 
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Tape Solutions 


...The Tape Experts 



• 9 TRACK 

3480 • 3490 • 3490E 

• UBRARiES 


Qualstar Corporation 

6709 Independence Avenue 
Canota Park, CA 91303 

FAX (818) 592-0116 TEL (018)592-0061 

(800) 4611 Ü6an 
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NT Mail 
NT List" 


the backbone 
mail System 
for Windows NT & 

NT Domain" ' 


* Jult featured SMTP. POP and FÏNGER server 

♦ highfy configurable, secure list server 

4 multiple independent ma il domains on a single machine 
i gmphicql installation 'and configuration 

From Only $49 

A JFREE Fillv Functional 
Time Limited Evaluation Copy 
I s Available On Our Web Site 

„.J i. ^ I \ 


ï LjtkcJ 


Internat Shapper Limited - PO Box 6064 - London - S W12 9 XG - EN GLA H Û 

http://www,net-shopperco,uk CD Q11 44181 673 7422 
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Scientific Software 



SilTnk IuIhmIîmI ISIS K. EIiIdi Ohm»,. Il 40447 ■ W 3U.414.9m 
Fai 312.414.9314 • ra) bloSuitKÜit.ioo • URUllf://ww».«it«iii l l.um 


Software for Science 
is your only source for 
the b est values in more 
than 1,000 scientific 
and tcchnical software 
products! 


Cïrcls 85 on inquiry Gard. 
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On-Line Services 


Programming language/Tools » Security 



Ali» AvtiUbt*. 

Sÿrum PiMêiiMg 
UJt Pa I.i rutr fdtifi 


HT 

Hïuvay 


i PJattyour *cf (tttotfÿ tntù dur 
i uto™ f ed onitne gyftem ê t 
h I tp: /AvWkVJi wây. rw t/7\ om eJt ( mi 






Put Your Company 
on tpe World 
Wïdc Web! 


Demain name rcçfsliaMon 
prûvid&d {h1tp://your_name] 

Uni Émit ed updates via your own FTP account 
Compléta domain malt proccsiing 
{Multiple P CPI, fürwardlng, autorejpondeTj] 
5 CÛ Mfl ai data Iramfer par monlh 

[ i 3 .ll p*r Mi ov* r HG H il 

20 W B of disk spaco foï your html 
documcntï 6 graphies 11 \ pa r m 3 evirr Kl *S! 

Tl Coonecttvity to tho Internet 

UnlimUcd e-maf! addrçjï farwarding 

Mtcroroft Front Page® support 

06 L Script in g (How tnthides jhopping cari) 

CydeTcaio support 

Detatled web uîage itatiitlci 

h accciî to r*w log files 

Controlled anonymour FTP 

TmeSpeech® server 

suppoît incîaded Ireal timç audio] 
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Fortran is our forte 

SpeciaUxing in fbrtrnn 
.Vyi/ewïl SUw fj67 

Tfte tahey Mviirtigs 

FR U, imlimlled, 
expert tnclinical support. 

* 

GneranUicd tniy fixes ar 
warkarûiMds witiiin 
fit) days. 


3D-day 

mmieyback 

guaiantee. 


tm 

liroclucl pîilches 
m the Web al 
Iit1p://www* iahey.com. 


LF90 

Delivers! 

Speed. Dependçfbili h h 
Créât Tech Support. 

Creaie Fortran programs or port 
legacy code to ihe PC ^Uh thé 
mosL-prüdûËÜve, besi-supjpcmet! 
Fortran 90 Janguage System* 

Lahey Fortran 90 

Fcrlran-smart Windows 
Development Environ ment . 

■ DOS, Windows 3,lï, 

_ Mr Windows 95 and 

k ic^^'239* NîSupport - 

■ DU inler laces to VB, 
VG++ and Borland C++. 

■ Staîe-oMhe-Arl Intel 
Pentium and Pentium Pro Dptimiraiions. 



nm$u 0 n 

m 

mmimm 

Faxt 702-831-8123 
aalesŒlaHey.com 
ii 11 [i;//www* ï aheyxo m 


US$895 

iïdî4cationah nndliptecopy, and 
sîte-llcenst? p ridng «j§fl itable. 

lahey Computer Systems, lue. 

865T;i1ioc Clytl., RO, Box 6091 
Incline Village, NV H9-f 50 U.S. A. 
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F ni S6K di II 
plüiisu mil 

IfiOO) S73-9IDT 


mwm UNUMfTED! 
UNCENSORED! 


Un 1 /ii i 4# Hat ituuilhtf fmf/dmrj tnî*niêt Wt* Mmkttnh nnd 
Wkêm& " 3 ,k/ 95 (ompalihîlity Wo pet minute ihatgos thllmltml 
h*lt 24 hm* a tky ktmi&l Uimi üvüilièk in mat U. S. 



Wi«i un ’.mi k f lIüs a mîh.Hiii Mh ^1 M H£i ^nis'^i 1111 \ùm, ag tti 

1 ,' fi'*, SwL^ 4 UI Pi h md 4**1 Imiw hMi Pt r. .i C.i.Çmi ni, h'MJM Ci'ip AU i.'ll!i"i liAteuuilv 
âieïh* pnyeifi H ih#n 

1-800-749-1438 KlDT Internet 


Hun Client/ServBrApplications 
Securelu oi/erthe//iternet" 

V.----- 





n 

« 

pi 

m 

m 

pi 

pi 

u 


Usa tho fnlornot as a securû virttia! Widû Aroa Network 
Duvoîûp powurful Internet applications using 4GL tools 
U&o SQLWindows,Visual Basic, Powerbuitdor, Delphi, ç^-+... 
ProviclQS QLitomatlc dala-stronm encryplion for ail SQL data 
Uses RSA security and Net s cape's soeurs Socket référé ne es 
Indudes a complote enhaneed version of SQLBase vGJ 
Transparent to us ers, dcvelopers and ad ministre tors 


sa ihu-1 nier mil to tucurely ucccss 
your ckiinl/ftflrver rippEicâllans 

Utrti Clioril/Sorver loels fur 
ru merte accès s golutJcnaE 



•=«RSA 


Pricing starts at $ 1,595 for a 5 -user version 
Call U80CM86-DUNN ext. 405 
h 11 p :// www. du nnsy s. co m 



D U N N 

iyifems, inc. 
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Andrew 


Word PtûCëitor Drawfny Editai Wldget Sel 
Application Buildar ScripUng l*ngujge Cod/ngi Tool 
Mai! Readbr, Wiiter, Manager 
Conpount/ Dofunionf Arc hlftclurr 
Ob/ic(ld-Ûfï#ntid, Ctt ( UNIX, XH 


1 he Andrew User Interface System Ita* been » |iart of 
the camjiüi computing environment of Carnegie Meltim 
I niversity since 1986 and lias commuonsly evûlved tp reniait! 
ai îhe farciront of inuïtimedia information tedinology. 


Jusl Releascd! 


Andrew 7.4 BJnaries in C+t 


Vtidrt» tciautilum. Cimcgic MHUtt tahmifo 5Ü00 FotLr* Àteraç* Pm»LurpH. PA 1$2l3 

Webï h ! tp rimt. niu/- AVIS Tels {412) 268-071 fl 
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Let your "truc colors sliine through" 
when you advertise your 
computer products in the 

BVTE 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information cal! your BYTE sales 
représentative (see listing, 
page 213} or fax 603-924-2683 



r/VE CREAT PUBLICATIONS! 

ONU LOW PRICE! 

muêf/umumm fiMt s T* çMQte w 

l& an çxdu 9 tv| ropc.nl çn ma uxpl&Mm ai 
VR in medical. iirnusçrrttnl consume! iuxl 
ottief iifana», Plus nuws bturtai cm nuikei 
enlry hy hwwywwQhts A Fortune 500 a 

VN Naawcfi QifWtory ta pour guida la 
huridfods ol campâmes mvofvëd m VR 
poduclü. bnuks, aoTlwiiro, prufessional 
Irftdo n( yù ni fil Hors. cfubs. motef 

H$HL Primer oxfjtïflfâ VHML.hiHkJing vnluul 
worldg an tho internet, groal VR wmlds to 
v 5 it nn il ic inWitnet. AOCs ol StilhnQupyûur 
twr internet l>ome page, mot a' 

Desktatt VN i' ' rtïi.i>r'i’p i envi n d« ■ itf pnmef on 
u^ntj VR cm yoiif PC, |ikiS, «lui rù to not tow 
cubi hmiïs (Imutl mountod titrômj S oiher 
iï<|uipfiienl. tha famouü Mattel Powergiove 
IwlK jcoitvfMiHwj <i Powt*fyloviï Ibr use 
w*ti VR ), Powarntove sources, fcstmg ol vu lual 
wotlcJ In nkling Mi’iwaro. ûompipwriava lalmg 
Ol HMD COmpiiM’Vy v.ilh poptilu gai no* j 
fiflftwjiu. more! 

VN InfoM&tfp contant* greut lislngs ût 
tnioînc! «rebute* devoltKl lo VR. VRhooks, 
VR magariniî nüictos A lesoarch papors, 
lûtcjrriqt FTP download si l es A VFrelülûd 
newsgionpa. nrlicle hüimys Irom ti.ick 
issues ol VR nurauw». whgrû le. go ta 
üjiperitmca real VR. toyiüws of pûpolpr VR 
boobs. glossury ol VR terme» I VR 
applications, the f ljI .u o ol virtuel »*, more ! 

FflEE BONUS! 

The litsl 1.000 orciûfs vnti rtrceivo Ibo 
putrirçatinn VRCiirfooii# reatunngelo/uiis 
ol lumw carlnema ci bout VI v Venir s 
•bwMe*y FREÊf Ttm& is a bmded pmilirtg. 
to dem i miss ont! Oidur letlayf 


VR 

InfoSmirce 


"htcrïdihle Value!" 
*f'ani lufrrt 

VItnr\thig witit iitjo" 
•Pat finit 

i VN smarftaifuwytf'* 
U SiiiMirzad 


g gjjj FtV£ Publication Set! 

FHBiB Pfyg FHiE bonus Vf j Cëftoona" 

' YfX^, r üüf .1 IJ I wj! ■ !fi| 


= r». 1-800-951-7100 

OanmLm Fax Orders 619-485-8968 

^11 Senti Check or Itoney Qrdcr ta: Vlr I Mil H*nUly Publ l Stiing 
^ ] Ifl4a« Oemardù C*(lt« Oriv*. Suite 374, San Olego CA 92121 


BODxy 

IOO°e SatislActta 
Maney Bach 
Guarantee! 


*’&t/uinktystHfymmf&toewi&nm&vrtbtfm4pm£StPtv&nafçfw)#pwsteki2n^vii t ”JliX 
te&tikteckï&ribÇ&dtàMî UShxxis CotfrltWmj&W VTfsM 

SXHcn.ifÿt’S \ 11'm tre fifv? tZfi :i frt t*V? Be&xR&k'i» & tau lV Ai-j XlZ 


ORDER TODAY... HAVE IT TOMORROW!** 
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VIRTUAL. REALITY 


Books/Publications 


MOVING? 

To change your subscription maiNng address^ pleaso 
compléta the faim below and aend ii to; 


BVTE 


BYTE Subscriber Services, FO Box 555, Hightstown NJ 08520 
Foi; 809 426-7087 

Phone (9 a,m< îo 8 p.m, f Eaalem Time, M on'Fri.) 

800-232-2983 (Ü,S.) ( or 609-42B 7676 

Current/Old Address: 



N.'irnr 


Company 


Address 


mmm 

ritj« allow u p to B w teks fûr thn change to Occcnnc effective. 

A Division ofThcMcGruwHiïï Compania 


A Message to Our Subscribers 


From timo to lime we make the BYTE subscribor list 
available ta other companies whose products or ser¬ 
vices would be of interest to our readers. We take great 
care to screen these companies, choosing onfy those 
who are reputable. Furthermore, subscriber names are 
made availabfe for direct mai! purposes on!y; tefemarket- 
ing calls are strietîy prohlbited. 

Many BYTE subscribers approciate thïs carefully 
managed program f and look forward to receiving infor¬ 
mation of înterest to them via the maïl While we believe 
thïs information is of benefit to our subscribers, we fïrmly 
respect the wishes of any subscrîber who does not want 
to reçoive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label t name, address, 
and subscription account number) to: 

BYTE Magazine Subscriber Services 
PO Box 555, Hightstown. NJ 08520 



A Dhision ofTheMcGraw^HM Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THÉ BUYER'S MART is a unique 
classified section org an ized by 
product caîegory to nelp readers 
beat 0 suppliera. Each ad has Inquiry 
numbers to aid r ead er s requesting 
information frorn adverlisers. 

AO FO RM AT; Each ad will ba 
designed and typesât by BYTE. Dû 
MÛTsend logos or caméra-raady 
artwork* Adverli&ers should furnish 


typewnUen copy, 2"l1 Vis" ad 
can includo headlina (23 char aciers 
maximum) P descriptive tarï (300 
characters is lhe maximum recorrt- 
mended) plus company name, 
addmssp téléphoné and fax number, 
2"x2 s /» ,t ad fias more space for 
descriptive lext (050 char aciers is 
the maximum recommended). 

D EAD U N E: Ad copy is dus 


approximately 2 months priorto issue 
data. For example; November issue 
closes on Ssptember B. Send your 
copy and payment to: 

THE BUrÉR’S MART, BYTE 
Magazine, 1 Phoenix Mil! Lane, 
Potorborough.NH Q345B, Formera 
information please call Vivian Barnier 
in BYTE aales at 603*924-2521 q: 
FAX: 003 924 2683 


ACCESSORIES 


BAR CODE 

SVGA Splifters 

Moniior, Kiiyhoaiu ond Mouse sptiîtera, muftiptaxars and 
tncjh qujlily catjior. la 250 fa et. 

>- Correct 2 or more monitors lo your PC 

Support to 1Ê00xt200 - MXDE \U USA 
>- Accei'.s 1 PC liom sevnral koyboards or vice vtirsa 
>■ SVCA < > TV CcnMeflsrs 

fi J H HliUSCH htt p : //www.h □ 1 1 res e a rt h . com 

$MX*AAi,ÇA (714} 641-6607 800^59^6439 


Labeling Software 

Far DÛS and Windows with det-matrix. LaserJet ar 
DeskJet- Easy WYSIWYG dasiQR. Any format/siie Mm 
Llü lext. Par codes, aed PCX graphies. Formate for Al AG, 
KMart. Sears, MlL-STD, Penneys. WalMart File Input, 
LabSlRIGHT 1er DÜS-$279. LÜWlRIGHT for Wlndows- 
S295. 

30 Day Monoy Back Guarontee 

IVorf/ïingfon Data Solutions 

(408)458 9938 000-345-4220 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminais 

* Attaches as 2nd Keyboard, no software changes 

* Rends 2o(5, 12a. UPC/EAN, Code 39, etc. 

* Ex!emat or Internai attachaient on PC 

* Wand, CCD, Slot Badge, Magstcipe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 
n 100f ConJlgurablo Options 

* Supports USA & Interna tonal Keyboards 


RF Terminal 

Gommunîcates 2 way to Serial Base Station from 
200-G00 It. Rolay umts üxtond range te ^1000 It. 
1*16 terminais per base s talion. Keyboard, wand, 
CCD or Easer scanner Jnpui. IG selûclübtû fro- 
quandes. Small si?o and tow weighl - 12 oz, with 
ballades. Base Station - 5795. 

Terminal - $1096, 

Worthington Data Solutions 

(403) 4 6 6-99 3 El (300) 34 5-4 2 20 


RATES (Jariw1996) 

as a 11 

rs-auna, 

IP 

îuuto 

fad $790 $760 

$665 

2*x1 î ade/isaua - - 

635 

3 ada/tesne - 

600 

1 ad $1,580 $1,515 

$1,330 

a’xSVi" 2 tidniiâsuo - 

1265 

3 ad s As sue - ** 

..(*.m nn . ah.i tinn... 

1200 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminais 

> Emulâtes Keyboard: Works Wrlh Any Softwaro 
>- Data Appoars as Keyboard Input 

> Uses Entianced Decoamg AJgorrthms 

> Accepte Wand, Sbt/Badge, CCD, Laser, 
Magnabc S tripe Reader, & RS232 Serial Ihpul 

> Reads Att Popuiar Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW densily codes 

> Auto-Discriminâtes Between Bar Code Types 

> Easlly Programmai! with a Bar Code Menu 

> Ovüf 140 User Configurable Options 
>■■ Daisy Chain Up le 96 Readers 

> Supports MOV E L L Ne tworks 

> S u p ports US & I NIER NAT1Q N AL Keyboa rds 

> Direct From Manufacturer 

> 30-day $£ Back Guarantce, 1 YearWarranfy 

> Compléta Unit with LASER Scanner - $645 

> Complote Uni! with CCD Scanner - S299 

> Complote Unll with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 

21SQ Régal Parkwûy, Eule&s.TX 76040 
(B00) 543 4452 (B17) 571-&Dt5 FAX (SI7) 605-623Z 
www.amltd.coni 


* 2 Year Warranty. 30 Day SS Back Guauriteo 

* Djreci From Manufacturer 

* Top Rnted hy indépendant Roview 

* Complété wrlh CCD Scanner - 5599 

* Complote wîlh La&or Scanner - $655 

* Complété Wand only Reader- $320 

Worthington Data Solutions 

30&4 WÆiicn Stiw! * Sttti cnit CA 95G60 (DNSMSSI 

800-345-4220 


Portable Reader 

* AA Battery Oporated, 64 K or 256 K 

* D.splay me ssages and optonal usice messages 
tel! operatof wr.at |o do. Messages are easJy 
recorded (Lke answering machine) in any 
Eanguage Tfais uml is EASY' 

* Double duty us Non-portable Fin rider 

* 4x20 Super twist LCD Dispfay, 36 Rubber Keys 

* 2 BuilMn Inventory Progrnms or croate custorn 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Sonal Interface and Keyboard Interface 

+ Reads 2oÉ5, U P C/E AN, 126, Code 39, etc, 

* 2 year Wârmnty on Reader & Wand 
+ 30 Day Monoy Back Guaranloo 

* m K Compléta wrth Steel Wand - $799 
+ Small Siie ond very long ballury llfo 

Worthington Data Solutions 

3004 Mm, s ion Slrtwl * SAnfa Cnjjr. CA 95060 

4D0-4Sfl 9S34 FAX 4M-4U-99*4 800-345-4220 


Windows Bar Code Fonts 

Add bar codes to any font basod Windows pro- 
gram. Fonts designed for dot matrix. DeskJet 
and LossrJoL Prtnl Coda bar, 2 of 5, Coda 12B, 
UPC/ËAN oncl Code 39 inside your Windows 
program. TrueType fonts, bitmaps and meîafiîe 
support included, Onty $199. 

Worthington Data Solutions 

(408} 45B-993B (BüÛ) 315-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Batlory Operation with Lithium Backup 

> 2x16 SupertwiSl LCD Display 

> 54 Key Keyboard wiltl Séparai a Numeric Keys 

> Roal timo Clock Supports Date & Time Siamps 

> Reads ail Popular Bar Codes (16 types) 

>* Wand, CCD, Laser, or Serial Input Devices 

> BuilMn Program Genarator 

> Croate Your Gwn Custorn Programs 

> 6 Bu.rl-ln Irrventory Programs 

> Up lo 250 Programs Can Résidé in Memory 

> Create up to 250 Data Files per Program 
>■ Up to 250 Look-Up Fifes in Memory 

>- BuilMn Calculator 

> Suppods HAYES Compatible Modems 
>■ 64K Memory wi|h Data Cnmprosslen 

> 30-day $£ Back Guarantee - 1 Year Warranly 

> Complété Unit with WAND Scanner - $735 

AMERICAN MICROSYSTEMS 

21M Regai Parkway, Euless.TX 76040 

1800)648 4452 (817)571 9015 FAX (617)665 6232 
www.aml1d.com 


Bar Code Printing Software 
LabelWorks for Windows 

Pnnts ail Popular Bar Code Types (19 Types) 

>- Desktop Pubilshing Feaiuros: WYSIWYG, 
Sccilabfs Font s, Ru 1ère, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Tem plates 

> Rotâtes Text. Bar Godes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>■ RIchTexl Support: Mjx Styles, Types, & S^es 

> AutomaticaEty Prints Serial Numbers 

> Importe & Exports Graphie Files: 

TIFF, GIFF, BMP. PCX, WPG, WMF,TARGA 

> Supports Virtually ail Windows Compatible 
Paniers (Pb&tScnpl, Laser, & Doi Matrix) 

>- 30-day Money-Back Guaranloe, $295 
*** CALL FOR FREE OEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regai Parkway. Euless. TX 76040 

(590)548 4452 (517)571-0015 FAX (fl)7| 655 6232 
www,amltdxom 


Bar Code Library DLL 

Bar Code Ubrary sfinds bar cod&s lo lhe display, 
Windows clipboard, bitmap lile, or printer. Bar Code 
Library supports mosl applications wilh a buill-in 
programming fanguage that can call a DLL. $329, 

32 Bit version $649. 

StrandWare, Inc. 

715-833-2331 Fax: 715-B33-1995 

800-552-2331 (in US) 


Inquiry 451. 
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BAR CODE 


Bar Code SDK 

Incfudes 10 and 32 bit OLE automation objecte. 
Windows DLL and C library [or 10 symbologies. 
Works with Visual Basic, Windows GDI, or 
DOS/UNIX C programs Includes Code 39 
TrueType and Postscript (onts, OnJy 5199. Fonts 
pnly S49. 

Seurce Code Included! 

SurcLogic, Inc. ( 206 } 547-1419 


inquiry 452, 


WINDOWS™ LABEL PftINTER 

GEMI NI is The ADC JndUjstry's first Wlntlü'ws-anly EatMkl 
p riale r. Impeccable print qualtty, ruggetf al i-mêlai corn 
Sîmction. many bonus fsature s standard, aifovvs yen ta- 
print labels and bar codes front the Windows applica- 
tons y ou already use, withoui spécial label i ny software 
cr prûarammifig- 

THARO SYSTEMS, INC. 

PO. BOX 793, Brunswick, Oh «212-0793 

intemt! c-nutk tfcKotilbira.eant 

330-273-4408 Fax: 330-225-0099 


Inquiry 453. 


BOOKS 


12,000 COMPUTER TITLES 

Easy browsiag & ordering in ouronlina stores. 
Computer books ïrom 450 pubüstiers. Web URL 
btipV/www.comjjub oo ks.com. Excellent customer 
service & technical assistance. Worldwide FedEx S 
US Mai! shippino, MCMsa/Am ExrNovus/JCB cards. 
CompuBooks" Onllna Bookstores 

512-321-9652 Fax 512-321-1525 BQQ-BBG-6818 


CAREER OPPORTUNITES 


SOFTWARE ENGINEERS 

TravelTech Staffing, Inc. 
needs experienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cities. We provide top pay 
and benefits, subsidtzed hous- 
îng, travel reimbursenrient, and 
more. Fax your résumé to 1-800- 
792-7996. Visit our web site, or 
call for a free brochure. 

1 - 800 - 282-0360 

www.traveltechstaffing.com 

TRAVELTECH 

STAFFING, INC. 


Inquiry 457. 


CD-ROM 


Consolidated CDROM, Inc 

Worldwide supplier s of CO ROM software, 
We do un part, export, pub ishung & distribution. 
We also buy S sell ail typas ol memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncolo PA 19095 USA 
8O0-8CD RCMS 215-572-9031/215-572 9632 lax 
Email: cdfomeccneSdcdrom i www.cûnswcdicwn.com 


CD-ROM 


Internet Server Ca mple le Wilfi Unix: $24 

I ull Juins ül InicnTiafl^. wjlnu! Crtiefc A Caldera 

B«r PftKsramm-rvfl Souft* or CD-ROM: Linu* Uno ||Knde*i NT 
OCX. DS?, DOS. l.iliîTwf., WWW, HTML. JAVA, TCP,IF 1 . VH.. SD, Mai. 
Mpîiî, Motiff, X-Wmttûws BSD, C/C*+, dBase, Of, DûbP'& Journal 
Perl, CHU, TEX. Td/TK. ClCA Standard, Al NiXt. Au, Çi-pç*' 
mttj mere vat* source code! Vi . r, mts* 

Ai** non ***«,„ ens- c " t; * moniTf M|»tr çr nttfa c*ifl Vn -1 tv 

A^ftî l$0v rSrlouS Cm. h-.1crnçi r«fl*pa{)*t ta rurrhH Uü infl pn,(. 

O GojrmTiMetavmwi UNIVERSAL CD-ROM 

O SNflAVdMttf SûTFf r viir. CA 94&U. USA 

O PrüûrùmmintyTnffinBüring Pf*» 1 * WS-9ï2 D*i3 fax: a(J8-992'iM57 


Inquîry 461, 


WALNUT CRIEK CDROM 


FueaSD. 2.1 Bock sûktf Bertéey Unix (or PC 

2 dise set easy instaîl, 6 mo updates..$3195 

Slackwire Linux. 2 disp "0FFlCEAL“ SlacftrtH 3.0. 

Intfmrt's favorite Quanerty updates.„.. $39.95 

Cita MS Windows, 4000* Wnacws programs, jarrrtï, 
drivers, fonts. shclJs, src. Indexes inGerman/Spanish/ 
iijlLjrt'FrÉ.ncIt’cnglîsli'Japanese Quar cpdjtes $29.95 

Hobbes DS/2. 1COD MB Free/Sîiareware drlvers, app's. 

sic. OS/2 Mag'S product nf the yeàfl 6 mo up^tes $29.95 
SI miel MSB OS. 2 ttescs, prêtre inttrnet MduiîeaL 

programTïrrg FrtiShardware...$29,95 

BlacItilawX - New Win 95sharewarecotlectmn,.. $29.95 
1r.temet iûlo 17.000 âOtS F/UÜ. FftCs. h ÏÏH%... $39,95 

Mdï i c WorksJtûp. ? M usrî prog. r mi di, demos, elc. $39.95 

Prejett Cuteeberç. 350* Copyright frw hcoks.$39.95 

Scii ni i lie Utnsry. Tecftnicti itareware, OOSlW>n.. S39.95 

POV-Ray. Rey-tradng imaQts. etc, docuroenEalÆn.,,. $39.95 


Éût unes about Windows 95 0 NT. games Tel. péri. QRZ1 

tUm Radio. Mirtic, forts, Boyaity-lre* irrj-g-ts 

Call for your FREE catalog ladayl 

Ail our produels are untond Hiona lly puara nteedl 

1-800-786-9907 

4041 Pike Lane, Stt D-214, Concord, CA 94520 

+ 1 - 510 - 674-0783 Viia/MC/AMEi, Fax: * 1 - 510-674 0321 
or d e rigûdro m. co m Mtp:flwww. c d rom x om/ 


Inquiry 458. 


Inquiry 462. 


CAD 


Circuit Design Software for Windows 

Easy-to-use &cbenr r at)C enlry, PCB design, and Sim¬ 
ulation software, stariing al $149 onck Complote 
PCB pochage with schemabcs, autorouter, and Lay- 
oui for 2-iayef c meurt boards, S399. Enhançod ver¬ 
sion with auloplacement, more symbol llbrarïes» 
and op |o 16 Layers. $649. CAM file outputs 

Mental Automation, Inc. 

5415 T3Glfi PIacü. SE-èflJIflVuaWA 9BÛ0G 

(206) €41-2141 FAX |206) 649-07S7 BBS 42061 611-2B4G 

http ://www.in enta la.co rn/ 


Inquiry 454. 


CA D/C AM 


CONTDURiNG MOTION CONTROL 

FROW A PRUNIER PORT! 

I nsteï@ï t RT™ ïoftwaf& *f y 

VERSION 3 VISA/MC 

* Cailrds up to sa step moters siiriuJtàriwiÆly'. 

* L^eaf and Orculâr lril*fpûialiûn. 

* leratures lo ûocüinmodaîo macnino conlrol 

* Ea.g.y-iû-Lfso d avise driver. Sluxit Manual. 

* CXÛC AM intfriüase avjiîaWe 

..... _ . CorfWîiCri, Aé^ 

Ability Systems 

WtoJImm abilit/systems,com ^ 121515577315 


CD-ROMS 


.m.oo 


$30 00 
$35 00 


$3100 


$35 00 
$3000 


$25 00 

..U» 


JAVA - Dbv Kfl 

Holjava tvOh^er, donna Bn^i s, cr-i .■■■n doc& 

WINDOWS SS COM 32-rttSMrr«Ai«CMKlian , 

W1HSJTE 

Utii.TiM t&r V/mdcrws 3 1. NT, W«Jot« 95. monB f 

HOBBES OS/Î. 

Sott*ar<i. oameî, fim. 

BSINSC - Uè'flSD, FrtHfBSO, XFf- EÔ $ XIIPS, 

IWTERNET TOOLS .... .... 

MetworM/ig S ulUftta&LlPB PPP 

UNUX Devtl apef‘s Pt* saura 

SiKkmnrx, Hfd hm\ mers' 

LINUX LnstaNxUon A GoUing Starlod Guida . 

245 p q mmwl 

UKLFXTÛOLÛDX- . 

C0 Set $ IrwttP G-'i; Fer begvntn} 

MOO-TÏFF lor LINUX - 100% Molif Porr^Ml bla GUI. 

HOO-TIFf É£>f FrœËSD - 1 CD-l-, Motif cuti pu, bld GUI. 

U01HER of PERL 

Saura & bnuinlw UNIX. DOS, U î. IMG 

R ON N ING LINUX. 

575 m mam*ol ter avarything Atout Linux 
SOURCE CODE - i i eS£MJk£ GNU.Irt-rY^. rr-y* .. 

STANDARD-RFCs.ELRfS, mJkCÔTTMût* - 

TCL/TK - «ifimn îo düv^iop X-Windows opp %.,., .. 

TeX • TypeüQttnd tocte ter fWÉ5*m*dcaU tdvüe do» 

WDflLOmiâtrtto.. 

Srt Ote WWW xrÆteüL ttexiç Ml-tete’ 

X-FlLES - Con ^lutii tournas ter X11 Ro fi XFreeQâ.$3500 

Phfire CWera 1 -8O0hBDQ-E£t3 We j tsapi 

fts 0'dîïS ^ 1 -53J-5K-&5 ri MC. VISA i AMEX 

intl PTionc »1-52Û‘52&-9S65 

Wtb Or:Ofra mrvwr irdonggic £tan E-rn^l dfdÉfS©irtonagsc corn 

InfOMaglC 11950 H, Hwy B9, Fjagstalf, A Z 85004 


$45 00 

.$99.00 
. $99 00 
$35 00 

.$19.95 

-Ï30ÛÛ 
. $30 Dû 
.$35 00 
$35 00 
$3000 


COMMUNICATIONS 


frame Relay, X.25, ESC, HDLC, SDLC, PPP 

Rock lolJd, tQmjillant, InaipËiixiYt and rahustrc AFIs and 
rouler ImpJemraUJlQni, On 5«irj protocol support ratfucoi 
PCcutrbtJd. 

* For MS-DOS. Windows. Wm NT, Unix, OS/2, fiEtware ànd oihers 

* lîouEars mtertannect any PC Systems or LANs 
*Cirdsfûr56tbpSlOÎti£t 

* Sup« rior ie$t and dtagnosttes includlFig SNMP. 

Sangoma Technologies Inc. 

(8001-338-2475 * (905H 74-1990 * Fax (90SH74-9223 
E-Mail' dmesangoma.com * Web: www.sangoma.com 


COMPUTER GRAPHICS 


Work On-Line 

Work Irom bonne îo beîp us create our "Virtual 
World Projecf. Use your 486 or PentiumPC to 
croate 30 models for our CD-ROM, Average up 
to S30 per h our with à signed contract. Software 
is required and traimng is available. 

hîlp://wvAV.3dt.net/3d-srî/ 

3rdDlmen$ionTechnolûgie£,lnc.i-sQD455-3sse 


Inquîry 455. 


Inquiry 459. 


Inquiry 463. 


CAD Solutions Software 

TG-CAD Professional i '.6.0 

"Tût frsîf ln CA D/C AM Software Development " 

A C/C** WindûwsSS, Win HT. Win 3.1 CAO Developers 
Kit by Disk Softwar®, Fer information Call. 
214-423*728B Ê0O-B35-7760 Fax 214-420*7208 

ü'-sksad C ix.netCûm CûTi BBS 214-881 ■ 9322 

Disk Software, Inc. 

RO. Box 941152, Piano, TX USA 75094 


Inquiry 456, 


CD ROM TOWER5 & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 

Na Davfiû DrhÆfrs- f MSCDEX necd&d, Complets Ki! 
Nei'Aorka CD Rems, unlinumd user licenae, DISC PORT 

"JES, NOUE BETTE R AT AHY PRICE" 

Cnil NOW; 1 (ÛÛÛ) 4 B 2 - 1 B 6 G 3 D 5 - 507 - 39 BÜ 
http ■//w w w, j escd ro m .c o m 


Inquiry 460. 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with iwo-pass vérification, odil languago, 
outpul record reformât, ope rater statlstics, 
key from images (NEWI) P free lech support. 
For PC, PC LAN, S/36, ASM00. 


FREE 30 day trial. 


Computer Keyes 

Tel: 

206-77B-6443 

21929 Makah «d , 

Fax: 

206-776-7210 

Woodwîy. WA 96020 

USA: 

B00-35&-Q203 
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B l] Y C. R ' S 


M ART 


A DIRECTORY OF PRODUCTS AND SERVICES 


DATA RECOVERY 


ENGINEERING SOFTWARE 


LANS 

We Can Save ït! 

AU Plutforms - Ail Storage Devices 

Proprietary techniques so advanced we 
rescue data others simpiy abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

4 15-883-4232 


Lîttle Big LAN 

The most flexthle network 

* Pefif to Peer LAN to 250 nodfô 

* $75 tûta! soflwaie cost, nat per noûe! 

* Unk via serial, para Del, or Modems 

* Aise via EUiernsi or Arc net, or mix! 

* Ty p ically on-ly 40k ûf RAM 

Information Modes 

617-337^139 f PO Df awer F. Dwnton TX 7 Û2Q2 

Fax 817*382-7407 Ordef S 600-626 -7992 


SCIENTIST® 

F1TS EQUATIONS TO DATA 

FREE 30-üay version aval labié on 
ibe Web at hUpjfwww. mlcramath . com 

MIcroMath Sclentific Software 

1 -800-942-6284 Fax (801 ) 943-0299 



Inquiry 464. 


Inquiry 469. 


Inquiry 475. 


FOREIGN LANGUAGES h . LASERJET PCL PREVIEW 


Th e Leader in Dota Recove ry 

• Ëxparlise in virtually ©ver y opmating System 
1 media storaga devica. 

• 24-Hour support & emcrgency services avaüûbte. 

• Cal! for a FREE cor 1 ,sudation 1 

ONTRACK DATA RECOVERY 

MM: l’ÛGO-872-2599 • CA: V0OQ-7S2-7557 
DC: 1 -000-650-7410 * Europe: +441372 741909 

Inquiry 465, 


WORLD’S LANGUAGE CENTER 

Automatic Transition tyith a push al lhe button 
Chineso, Japanese, flussian, 150 lanquages 
Diclionarles - Fonts - Learflhng * OCR etc, 
Gost Prices * Best Services 
FREECATALOG 

TransLonguage Inc. 

000-308-8883 Fax 714-279-9368 

PO Box 18024, Anahoim H lits. CA 92807 


Inquiry 470; 


View, Fait and Mcryc your LaserJet PCL files! 

N&w! Visual PCL disptays on-screon in Windows 
your multi-pagü prlnl filet complété with PCL 
lorms overlay macros! Fax sefeeled pages with 
standard Windows soliware. Uses true PCL5# 
I ruai I if ont ou Mines, Use Forms Eloctric to creato 
and merge PCL forms üv&rl&ys in Windows. DOS, 
and UNIX, Dovelcpor libraries and évaluations 
avaJIabfa, 

Visual Software htip Jfwww. visuaf.co.uk 

Fax: *44 1306 742 42 s g&dtlas0viüua!.CQ la 


Inquiry 476. 


DATA RECOVERY when I J. Matters 

* Tape. Optîcal or C D Media 
•Accidentai Overwrïtes 
■ Hardware or Software Failure 

VOGO N_ 

Euri pe Toi t44 (0)118-989-0042 
Fax +44 (0) 11 B-989-0040 
l A Te! 405-321 -2585 Fax B242 
Gormanv Tel *49 (0) 160522-15-:,' 

Fax .49 (O) TFT69^37-00-55_ 


Inquiry 466. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4 mm, QIC. Bmm, DLT, 9-trk, 34B0/90/9QE 
Disk: 3 h , 3V/, 57**. fi* CD-ROM 

1-800-357-6250 

Shatfstnll Corporation 317-842-2077 
7901 Eastseih Street Fax 317-842-8294 
Indlanapottâ IN 46256 sales ©shaffstall.com 
Sincô i§73 http://www.shaffstall.com 


Inquiry 467, 


EDUCATION 


8*5* & M*5* fif COMPUTER SCIENCE 

Tho Amartcan. InU.ruTe For Corr-putcr Scrence-a oiltjjs an kv 
riopTh homo stucJy program to earn your Qâctakx ol Scisncô 
41 hosio. 0.S- sutyecls coveied dee: M3/OQS, BASIC. 
PASCAL. C, G.*, Data Fil# Procesiing. Oaîa Structuras & 
Qporating Sy s tu rus. MS prûQruci includoa sut^octs m 
Sottwarû Engineering &nd Artificiel Intelligence. Ada and 
U««ng Windows ccurws aisa ftvaiabi# Accredtal Uemtw 
World AuocHfon of (JnK#rîitWS and Cdtagos 

AMERICAN ÎHSt for COMPUTER SCIENCES 

2 tûl 8 ¥ Wjg-.û.j Art., Suila 2Ù0, Al J5205 

1 - BÛO- 767* 2417 * 1*905-323-6191 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Indopendent Provider, servi ng tho Dealer, 
Proiessional, Corporate, Government, and 
Educational Buyer since 1965, 

— APPLE 11* & MACINTOSH 

SYSTEMS « PARTS * EXCHANGE REPAIRS 

caiifordàrtfa& . 800 - 274-5343 

125 MIDDLESEX TIJBNPIKE • BEDFORD, MA 01730 


Inquiry 471, 


HEWLETT-PACKARD 

Buy - Soif - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

GuggodWrnor DrattMaster 

HlccirostaSic Flottais DesignJet 

HP 9000 Wûrkstations and Vectra* also availabfe. 

Tod Dasher & Associates 
Your Hewlett Packard Rcmarkotinq Speciallst 
Phone: (205) 591-4747 Fax: {205) S9M103 
(fld- 0 ) 63B-4B33 _ E-mall 3 6 fll 0 Bàcfaahcf-CQm 

Inquiry 472, 


HELP WANTED 


* $200 - $500 WEEKLY # 

Mailing travel brochures. No expéri¬ 
ence necessary. For information send 
a self-addressed stamped enveiops 
to: 

Internet Travel 

P.O, Box 680610, Miami, FL 3326B 


Inquiry 473. 


BUSINESS SOFTWARE 


Accounting Software 
http://www.capitalsoft.fi 

□ 100% G++/MFG □ Source Avaifable U 

Oy Capital Soft Ltd 

Tekniikantio 12, FIN-02150 Espoo, Fini and 

F ho ne : +358-0-4354 2068 Fax: +3 56-0-45 5 8508 


Inquiry 477 


PROGRAMMERS TOOLS 


The Fastes! xBÀSE Engine,,* 

for C, C++, Visual Basic and Delphi programmer 
Get multi-usdr compatibility wtth FoxPro, Clipper and 
cfBASC Mes CodeBase ts portable between DOS, 
Windows and UNIX! Inclucies ditmt/servcr option 
as weil as daia-awar| cusiom cannois and a Visual 
reporl writer! 

FBEE 30 day trial 

Coll Sequifer Software Jnc. for delaiUl 
Phone 403 437 2410 FAX 403 4 36 2999 

Inquiry 478. 


SECURITY 


Az-Tech Software, Inc. 

Leaders iti Soft u r an' Seat ri ty 

EVERIOCK ■ Snle-D ■ EVERKEY 

Plume: (Hl6) 776*2?Ü0 xi 10 
l in: (M16) 77fi-S39K * Dcp|:SM6*3l0 
Internet: iiH4.az-teeb.com 

_ L-.M.u r : *ulei Q m-( vt U ,çti m 

Inquiry 479, 


ENGINEERING SOFTWARE 


ENTERPRISE WIDE VtEWlNG AND MARKUP 


Lf&o AutoVue P^iâË£ionat lo view ftnd mark up OccumenSs. 
Gain acc#ss to owr ISO (Jo tnsm cngm«#nr>g, vec- 

Ecsr, rastor, hybnd, *ordpfoeesaof, spfiîa<fiheet. tfatatïasA. 
fax, and more. Supportai (ormais inctuUu AuîoCAü DVhfG, 
Ppticro'SMUon DGN, TIFF. Word, WordPoffpel Excal. and 
more. AwiteHa for Windows, EX1S. and Unix, 

Gimmetry Systems Inc. 

(BOQJ 361-1904 T#l: 514-73S-3219 Fax: 514-735-0440 


Inquiry 468, 


INTERNET 


Gamelon* I^TER^’ET File.v 

Ntlp:// m w w.m t naJ.com 

Bulld powwlul, sûpn.i(ic.iilcü pragrjiris wlth i tasl Cl 9 p«rjii1*flt data 
lit:*»! Uïirif ttrï Wt t* irctvlKfarE çf tt Imurnd Gainer iLtmc-r intfaîiet 
am cr l« tnt Icümit M pfagri7ï-ra-pr&q;m ticMr.g« C%rcî 
frnil rg, hyîieflinkng, ,r!ki.ag, Infcn^idtieti fFMiugemeDit. tn4 mgn; 

* Striata, 31, Windows OS? (»k rut Wac. Umal 

* W‘; t tof c 11 C. V*yiï B n z Aptr. nu lor JAW» 

Mi'liai Corporation 
10! n BCamii» HrjJ. Suite ATULlCcnln Ptaik CiliTurtii WR 
tJrial 476-5566UJV.) or (t n) D55C4KI 
I isaiLjnl,utjnr:iJiL.:.m, 


Inquiry 474. 


THE ULTIMATE SOFTWARE SECURITY 

a STOPCOPY t atntf - UtÆOPJABLE copy fWJectxxi 
a S TOP VIEW software ancrypten 
aNEÎLlMIT ntrtwork license mcrtâTing 
9 DOS. Windows (3 X, 95. NT). Mac. 0&?. 4up^i 
9 MachkwT*. intanuH Protection. CD-ROM PïcifiOtkxi, 
Senalization, Dote A Execution Lim-tLUElon, fleu ..[ration 
Rfimota AuthûntÆaTion, ConcurTenîUh.ur LlmiLitiCfi 
• Our produas destrey il ol chut coiT-fwï.SxDn 

BDJ Computer Systems, Inc. 

14105 Hentaijo Lana, SOver Sprlng, MO 20906 

UkbTRï-ABBI *«MA7I-X12I *»1..WM0M ‘ FAK M1.4M 

E-nraLl: tjnurttut.tan «Wib: luipVYmnw-thiH ccitv _ 


Inquiry 480. 
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B U Y E R ’ S MART 


A DIRECTORY ÜF PRODUCTS AND SERVICES 


SECURITY 


CRYPKéY SOFTWARE IKENSIHG SïSTif/l 

'S "aTï ; : f Fr. ■ MO Hff î*mçK-:> and HO D.sfc Ke>* 

CrypKsy is sobwara cap y p roi fiction Niât is 

* comptetety rature frein my dÆk capy pfogtîm 

«, fnpitul / compaïilaïa wtiîi MSDQ5, MS WINDOWS, 

WIN 55, WIN NT 

* «OTf&seîy compatible wiih CD-flflM, BBS, or tncemet 
distribution! 

* customtr )rten4ly - no disk key. no hardware key, Hss 
îyppOftcalîS 

CrypKey cru intrease your software sales by aliOïving you lu 
sjpil your procîam 

* uy Incréments - seil aüd-on software options or levais lû 
youf customers 

* try nuîT.^r d nus - e.g «Il 100 calculai ions for SI 00.00 
- by tfm# period- - e g, Jease or tfema your prtigrlfft 

for 60 J.jys 

CrypKey urai a numeriû Scûy triât can te Iransmftted by phorw. 
lajf, or ernaif Sel/ y pur cusîomers more options, more copies, 
rrore !.me or more rurts irrstenfly, |ust by making a téléphona 
cal! (great for ovtrstis customers or ctelributûfs), CrypKey ls 
produced by Kencnlc Controls Ltd, - engineering and 
scüware since 5972 

Kemic Controls Limited 

Calgay, Al btita. Ctttfl Î 2 H 2 SB 
(m 2SH200 * /jj: (W) 25ê62Ôî 
_ MîtRHfî: cr>;i sfê'ita:r,i:.zzm _ 


SOFTWARE/DEVELOPMENT 


ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmetry System s Engineering Data 
Access Technology (EDAT) provides pro¬ 
gramme rs wilh compte le access to CAD 
drawing information Use EDAT îo road. 
query, write and modify AutoCAD DWG. 
DXF, and Micro Station DG N formats. EDAT 
is availabfo on Windows, Win 32s. UNIX 
and DOS. 

VCET 

View enable your appticalion with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology), lhe most extensive viewing 
Jibrarïes, Add viewing capabititias for over 
160 file formais wMhin your Windows 
application in a matter of hours. The samo 
technology used in AuloVue and other 
leading viewing and document manage¬ 
ment software 

Cimmetry Systems Inc. 

(800Ï36M904 Tel: 514-735-3219 Fax: 514-73V6440 


SOFTWARE/GRAPHICS 


leadTools 

Prugtimmers Compreixmsitv Imaging Solution 

V kth UAOTOOU you an 

m Ijiipurt/nparl llïi af tbç jr.ovt jMipulir [lie toum 

* (Tmpmi vf itruhipic COTTr fi* Jfe G*, PNG, 

JPEG, CMH). 

* Inu^tï, simple ur ÇCXBpla negiun*; ipilLil tnnv 
(imuijuiv. ï{u!ut [’ilifTV tvjn Wicrs. hi^-grim nuilk-JiHiu. 
tumbintiq;, j ul, ■ dfipeïkEipg, jun * Jfskrî* i eit 

■ t.o.ivcjl tulora. ri'üucjjrii/ïïiuriilmg colûr 4*p(1l. Rfjyw,'Jllftft. 
Mftodiy. 

- vuppon Lny ujnJjjJ tii>pliy dtvicc risy [ci »ic yün tiyi 
luim./onin.KJoiJ, cfuji \ pm wÜI maif ymtf app Jlv 

* .Viuiotil? ttSft' il wimitllW 4 csjUjf Lnu^ ccit [iiiihljBîit iiu.l'r 

hnl.hLuküui cil 

* Supp^m TUi'Al.N lomplj.iil ’nLJJjrirf v 

* HrJm imifiri w/ JutrinuUc prfpruL-M»ttij(, te iqjr sup^hitctd 
[innT« 

Download kes fmaolnff applicatten tmft witti 
£ EAD TOOL S G fUfp-// www. teadtBQls. sam/ at uN 

1 - 800 - 637-1835 

LEAD 



TECHNOLOGIES 

INCOHHO«AT<D 


7W4&S» |Fiïj TD4-1.T3-S16S CS tO.UMlf toito** 


Inqujry 40 t. 


Inquiry 485, 


Inquiry 409. 


Cop's CopyLock II 

Profession al soflwato protection. 

DOS, OS2, Wn 3 1, Win 95, NT, Networks. 

CD-ROM and Internet Security. 

Known and used world wide sînee 1904. 

wwwJinkdata.com 

UNK Data Security 

Int I: + 45 3123 2360 Fax: + 45 3123-0448 


SOFTWARE/ENGINEERING 


SOFTWARE PACKAGING 




Analog/Digitol Simulation! 1 


FREE SOFTWARE 

PACK AGI NO CATALOG 

Evarythïng you wiU nced lû Package, IXitnbuta. and Ship Yûut 
S ôfTMje' 1 Fnxn mjrEJüs and bmcim lû ma +rî And tfHppwa 

* Windows, NT. DOS * Mjdcl Ubnrin, RF, Power 

* Power Mac. Maolnlotn * Moro Thon SODQ pans 

* J sSpici 4 Floal T | m.& S PJ CE * Wavolo rm A ma 1 ^süs 

* MjïcP Modo Slrr.uljfian * Full SPlCE pragrams 

* Scntmaiie Ëniry startkng at 5&S. Complato 

* New A HDL Model 1 ng K 1(11 t ystem*. *595-52595 

PO Bm 7ia San Pt&o. C* 90733-ÛTtO | n ff J C ff 
(3 1 0)0334710 , FAX (3 1 0)833' 9658 i fi I l/j OIT 

Cdll lof your Froo Demo ard Informalhan bit 

LABELS * LABELS * LABELS 

For your tj.-ikerrets , p^a+i or cusiûm pdnttd 
dot rTiEtrin ûr laser prinlor,., frod ssmplos 

• •■FREE CATALOG— 

HicG & Associates 

S5ÈG MonÜcfillo Dr. YVesl Chester. QH 450C9 

Phone/Fax; 513-779-7977 
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CRYPTO-BOX™ Lochs in Your Profits! 

The Marx CfiVPTO-ËÛX Is Itie resull of 10 years 
expérience in etlcrthe software protection. 

♦ m croprocessor Controls 10 codes, ruemory. dynamic 
aJgortUim and high spf î d data en:rypîion 

# TciiiiiEfl 3 CCGS 5 to fussivoids and cüurIdfs 

+ liesnse metering In netvÆrks single key per LAN 

MARX International, Inc* 

20 ExrtulNt JVk lA'esl. Su ira 2027. Atlsntj. GA 30339 
494-321-3020 1 -flüG-MARX-INT lu 4U4-321-07-B0 

Visit our Homo Page: til(p://www,niarx.com 
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SpiceAge*4W 

Windows Analog Circuit Simulator 

îriü “wtluo for tfiû ditlhir" piiuA.tgo you 'va Mutird fboujl 
+ HigN speetl Interactive ReaMrr» analysis: AC. DC. 

Transtont, Foerior, Ternperûlurid ♦ Fast pdmÜfVM 
+ Adtk>d functions 4 Gain, phase. Innpedûtice, group 
dülay, nüÉse. rolleclton ooeff. .ind MORE are inctudeO * 
Starîing nt $B95 

Tatum Labs^ Inc. 

1207 H. Sic RidtfO DiH Ann Ml 401G0 

313-6sa-ûâ 10 FAX 313-6G3-3G40 
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STATISTICS 


Do you use a Xerox laser? 

Woulâ you liko to know ex: mil y v,hat your Xerox 
lasers do overy mïnuto of tho day? Want io charge 
us ers for every page printed? 

WlnCount - Frovldes billing, performanco and 
statlstical analysis of the stalus file on 4135, 4390 
etc. - S1480 tFn» Demo Avatlable) 

A z î o n 

For details on these and our otner products 
Ca11 +44 1799 531179 Fax +44 1799 530485 
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KEY-LOK II™ SECURITY 

Software Piracy Pravenbori — Surwal 14 yeara proves 
eftectivenesa Ast^o zlgorithm, prograrimaWe mamory, 
courtofs, Pa'o control. remoïc tipa.iie. Mo ID on acvice. 
Low pridng (e-g. S 16,50 eoch for 5). 

No starlup ccs ts 

AJml ACCESS CÛfJTROL tyslems and pi$'t LOCK5 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E O 10 IO Ciida, Unflolon. COMI23 
I il! p: // w ww. c s n. no UHoylok 
1-S00453-95Ê5 13031770-1917 FAX (303) 770-1863 
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SECUREf 

* Your Software Security & Information 

* Your Hardware ■ Inside & Qut 

Buy lhe Best PC Hardware “Rail Lock", 
Lock PC Anywhere (can be used lo hang tho PC 
10 waU,'$ide.‘ur.der table top) 

FAX: USA {813) 592-0367 UK (171 ) 734-6396 

ISRAËL (7) B899 843 

riQblaftTiBEvisiGn.neUE tiltfri// www. noble .cü .il 
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The Best Just Got Better 

ImageGear 6.0 

AccuSoft announces a lotally new product - 
ImageGear™! Ttvis replaces the top-selUng 
AccuSoft Image Formai Lfbrary™ thaï AccuSoft 
bas been selbrg for over 4 yoars. ImageGear 
is not just a new version but a compietely 
rewritten and redeslgned product thaï encom- 
passes ail lhe mûst asked for features from our 
7ÙOO-ptus customors. 


Ovor 45 fiiû fbrmats 
FiJa-fnfo E^eculabtes 
5 ImprovtMt API 
Fait Image Diaplay 
New GUI FurrcîKxiî, 
Fubusl Errûr HnrKfhnq 


Cüinp'iîfjunsivü Scanmng 
Conîrcl 

Diapïav Eliecïs 
Ibdt of Samptos 
ChpbOAitl Supporl 
Pmcrsian Scrollmg 
and muen mw*f 


Ima^a Processing 

AccuSoft Corporation 

2 Wfi5lbciou§ti Business F*k., WeSsbOtough, MA 01581 

( 800 ) 525-3577 

(508) B9B-2770 / FAX (50B) 898-9662 


hquîry 404. 


Inquiry 488. 



Inquiry 492. 


YOUR AD HERE 


ADD COLOR IMPACT 

TO YOUR AD IN THE 

Buyer's Mart 

For listes and details ta siari cj upgradc your advertislng 

PrII 

Vivian Bernier,^" 603-924-2521 


Fax: 603-924-2683 
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Usa Farrdl (415)513-6862 
1 fa rrell © meg ra w-hi 11 xom 
The McGra w - Hi 11 Com pa n tes 
1900 ÜTarrdJ Street, Suite 200 
San Matro, CA 94403 
FAX: (415)5T3-G667 


PETERBORÜUGH, NH OFFICE: 
Sales FAX: GQ3-924-2GB3 
Advcrtislng FAX: G03-924-7507 

BUYERS MART 

Southern U.S. 

Brian Higgins (603) 924-2596 
bh igg i ni#meg ra w-hi 11 xo m 
Northern U5, 

Mark Stonc (603) 924-2533 
i to n r m Q£- meg ra w- h i I Lcom 
BYTE 

One Phoenix Millüme 
pçîcrborough, NH 03458 

BYTE Deck 

Brian Higgini(603) 924-2 59G 
bh igg ins (ci- nu. g ra w-h i1T.com 
BYTE 

One Phcenix M il I La ne 
Peterborough, NH 03458 

EURO-DECK 

Mark 5lonc{603) 924-2533 
s to n c m dî meg ra w-h tlLcoro 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH Û345B 


Subit riptinn Customer Service 
U.S 1-800-232-2903 
Oulssde US+1-609-426-7676 

for a New Subscriptbn 
U5.1-800-257-3402 
Outsidc US+1-609-426-5526 


INTERNATIONAL ADVERTISING SALES STAFF 

L Bmdlcy Brown r. JnîemafionoJSa/cs Dircctoi, One Phoenix MsU tant, Ptierborough, NH 03458, 
Td: {603} 924-250 1, Fax: (603) 924-26Q2 , bhfOwncEgfTJcgrtiw-hrlJ.coo] 


SEPT EM fit R 190 6 BYTE 213 













INDEX TO ADVERTISED PRODUCTS 


Forfree product information From individuelIadvertisers, circic the corresponding 
inquiry numbers on the response card! 

To rece/ve information foran entire product category, circle the categorynumberon the response eardf 


CATEGQRY UQ. 

lî-jQülRY MO PAGE NO 


HARDWARE 


1 

ACCESSORIES/SUPPUES 


1 

ANTHROCORP 

172 

2 

ADD-IN BOARDS 


103-104 

AXIOM TECHNOLOGY 

200 

04'95 

CAME LE ON TECH NOiOGY1N C 

204 

170 

COMTROLCORP 

122 

* 

CYCLADES CO R PÛ RATIO N 

199 

608-500 

DARJM 

B0NA2 

211 

INTEGRIXJNC 

92 

* 

IAMECO ELECTRONICS 

193 

■ 

MJCROWAY 

165 

1ÛB 

MOX A TECH USA INC 

199 

71-72 

OUATECHINC. 

199 

114-115 

US. LOGIC 

202 

3 

BAR COOING 


76 

VIDEX1NC 

199 

4 

COMMUNICATIONS/ 

NETWORKING 


m 

ALTEX ELECTRONICS 

183 

ai 

AMERICAN ADVANTEC H 

199 

733-734 

AT RE 

40150 

701-702 

COMPEXINC 

15 

200 

COMPUTERLANEUNUMITED 

190 

170 

COMTROLCORP 

122 

714 

RAD DATA COMMUNICATION LTD 

21 

66-69 

RCI 

200 

209-210 

RENEGADE SYSTEMS 

149 

169-190 

ROSE ELECTRONICS 

196 

96 

STAR T ECH COM PUT E R PR ODUCîS 

199 

74 

TALK1NG TECHNOLOGY 1 NC 

200 

5 

COMPUTER SYSTEMS 


92-93 

AGI 

260 


APPLE COMPUTER JNC 

16-16 

01-82 

APPRQ INTERNATIONAL INC 

200 

103-104 

AXIOM TECHNOLOGY 

200 

* 

COMPAQ DESKTOPS 

12-13 

* 

DELL COM PUTE R CORP 

CVGVl 

* 

DEUCOMPUTÉRCORP 

CVII'CVIII 


DELL COMPUTER CORP 

80NA4-5 

* 

D EU. COMPUT E R CORP 

57 

735-736 

Fl RST INTE R NATIO N AL COM PUTE R 

401S2 

* 

H EWLETT PACKARD 

80 

* 

IBM AS4QD 

75 

109-110 

1CPACQUIRE 

201 

64 

INTÊGRAND RESEARCH 

201 

* 

INTEL CO R PO RATIO N 

40 AD 

66 

Kl LA 

201 

122 

MICRON ELECTRONICS 

an 

145 

MICRON ELECTRONICS 

6667 

1 

MICRO WAY 

165 

731 -732 

MITAC 

75 

178 

NSTL 

175 


CATEGORY «O 

INQUIRY NO, PAGE MO. 

m FQLYWELISYSTEMS 195 

11G RACKMASTER SYSTEM SI NC 201 

70 SD RECORTECINC 201 

200210 R E NEG AQ Ë SYSTEMS 149 

91 SIÜCONRAX 202 

124 TOSHIBA AMERICA INC 23 

06-67 TRAMS 3ÜÜ0 202 

70 TRI VALLEY TECHNOLOGY ING 202 

727-720 TRïDAT 11 

114-115 US LOGIC 202 

G DATA ACQUISITION 

02 AMERICAN ADVAWTECH 202 

103104 AXIOM TECHNOLOGY 200 

63 GAGE APPLIED SCIENCES INC 202 

65 10 TECH 202 

73 9-74 0 MAI NPÛWËR ELECTRO N ICS 4015 12 

* MlCRÛSTAR LABORATORIES 203 

713 NAT1Q NALINSTRUM ENTS 401S 10 

69 NATIONAL INSTRUMENTS 203 

71-72 ÛUATECH 199 

114 115 US. LOGIC 202 

53 DIAGNOSTIC EQUIPMENT 

192 ALLMICRO 137 

203 MICRO 2000 146-147 

7 DISK & OPTICAL DOIVES 

176 1 77 ANDATACO 171 

169 ARTECON 157 

191 CONSANINC 156 

63-34 GRANITE DIGITAL 203 

120 IOMEGA 23 

131-132 KINGSTON STORAGE 31 

102 LtBERTY SYSTEM INC 203 

215-216 MICRO SOLUTIONS 132 

COMPUTER PRODUCTS 

125126 PINNACLEMICRQ 7 

9 FAX BÜARD5/MACHINES 

606-607 NEWCOM 60NA7 

12 LAN HARDWARE 

106-107 AE HO ME CORPORATION 205 

195 ATS AX SCHINDLER COMMUNICATIONS 107 

170 COMTROLCORP 122 

131-132 CYBEX CORPORATION 133 

133 104 CYBEX CORPORATION 191 

704-705 CYBEX CORPORATION CVI 

10 S 167 FIRST SOURCE ENTE RNATlQNÀL 169 

724 725 SEHCOMPUTERTECHNIKGMBH 401S23 

727-725 TRIDAT U 

13 LAPTQPS& NOTEBOOKS 

* COMPAQ PORTABLES 72-73 

200 COMPUT ERLANE UN U MfTED 190 

735 736 FIRST INTERNATIONAL COMPUTER 4ÛIS2 

* MICRO INTERNATIONAL INC 203 

122 MICRON ELECTRONICS Cl H 

120 MICRON ELECTRONICS 24-25 


CATEGORY NO. 

INQUIRY NO PAGE NQ 

145 MICRON ELECTRONICS 66 67 

731-732 MÏTAC 75 

724-725 SEHCOMPUTERTECHNIKGMBH 401S23 
124 TOSHIBA AM E R ICA I NC 2-3 

727-720 TRIDAT 11 

601 WJNBOÛK COMPUTER CORPORATION 11 

* WORLDWIDE TECHNOLOGIES 192 

* WORLDWIDE TECHNOLOGIES 135 

14 MAILORDER 

179 AITEX ELECTRONICS 106 

1B0 COM PUTER DIS COUNT WARËHiDUS E 1 fl 0-181 

* J AMECO ELECTRONICS 103 

103104 LATRADE 194 

■ WORLDWIDE TECHNOLOGIES 192 

WORLD W1 DE TECH N OLOGlE S 105 

15 MEMORY/CHIPS/UPGRADES 

94-95 CAMELEON TECHNOLOGY INC 7Û4 

106-187 FIRST SOURCE INT L 109 

* JAMECO ELECTRON ICS 193 

141-142 K 1 NGSTO N CPU U PG RADE 61 

1 Ô 3 194 LATRADE 194 

157-158 ROSS TECHNOLOGYft|C 89 

1 WORLDWIDE TECHNOLOGIES 185 

WORLD WJ DË TECHNOLOGIES 102 

16 MISCELLANEOUS HARDWARE 

106 ■ 107 AE HOM E CORPORATION 2 05 

MOTOROLA 100-101 

* MOTOROLA 102-103 

98 09 SUG ER DESIGNS 204 

17 MODEMS & MUmPLEXORS 

733-734 AT RIE 40iS8 

610 CAR DI NAL TECH N OLÛGÉS 127 

729 730 E-TECH 65 

6Û6-6Û7 NEWCOM SON A 7 

200*210 RE NEGADE SYSTEMS 149 

173-174 ZYXELU3A 139 

18 MÛNJT0R5 & TERMINAIS 

735-736 FJ RST J NT E R N ATI ON AL COM PUTE R 4 OIS 2 
731-732 MITAC 75 

134-135 PR INGETON GRAFH10 5YSTE MS 46 

139-140 VIEWSONIC 58 

10 MULTIMEDIA/CD-ROM 

191 CONSANJNC 166 

603-609 DAR1M 00NA2 

* MCGRAW HILLON UNE 110 

105 MICRO PATENT 204 

13M38 MIRO COMPUTER PRODUCTS AG 54 

20 PRINTERS/PLOTTERS 

200 COMPUTERLANEUNUMITED 190 

724-725 SEHCOMPUTERTECHNIKGMBH 40tS 23 

21 PROGRAMMABLE HARDWARE 

166-167 ALADDIN SOFTWARE SECURITY INC 9b 
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INDEX TO ADVERTISED PRODUCTS 


categqry no 

1NOUIRY NO, PAGE NO, 


708-709 

FAST SECURITY AG 

4ÛIS7 

111 

JK MICROSYSTEMS 

284 

97 

TERNINC 

284 

76 

Z-WORLD ENGINEERING 

204 

77 

Z WORLD ENGINEERING 

204 

56 

RAID DRIVH ARRAYS 


106 107 

A£ HOUE CORPORATION 

205 

176 177 

ANDATACO 

171 

165 

DiSTRIBUTED PROCESSINGTECH 

104 

190-197 

RAI DTEC COR PORATION 

196 

22 

SCANNERS/OCR/DIGITIZERS 

737-733 

A VISIO N 

77 

717-718 

RECOGNITA 

33 

52 

SECURITY 


154-155 

ALAD01 H SOFTWARE SECU RITY INC 

84 

1B6 167 

ALAD01N SOFTWARE SECURITY INC 

96 

708-700 

FAST SECU RiïY AG 

40IS7 

135 

RAINBQW TECHNOLOGIES 

BO 

73 

SOFTWARE SECURITY 

205 

204-305 

WIBU SYSTEMS AG 

140 

23 

TAPE DRIVES 


176-177 

ANDATACO 

171 

215-316 

MICRO SOLUTIONS 

COMPUTER PRODUCTS 

182 

70 

ÜUALSTAR CORP 

205 

24 

UPS/POWER MANAGEMENT 

218 

AMERICAN POWER CONVERSION 

0-9 

959-160 

BEST POWER 

91 

181-162 

B EST POWER 

05 

153-164 

BEST POWER 

09 

55 

VOICE TECHNOLOGY 


606-607 

NEWGQM 

88NA.7 

119-120 

VIRTU AL REALTFY PUBU SH 1NG 

207 

SOFTWARE 


25 

BUSINESS 


202 

CARDIFF SOFTWARE 

140 

17M72 

PINSON 

136 

503-604 

LOTUS N OTES COM PO NE NT 

77 

27 

COMMUNICATIONS/ 

NETWORKING 


605 

ATTAC H MAT E CO R P 

0DMA 1 

212-213 

DISTINCT CORPORATION 

22 

186-187 

F3 RST SOU RCË1 NIE R NATIONAL 

189 

* 

IBM NC 

33 


IBM NC 

35 

112-113 

INTERNETSHOPPER 

205 

en-fiia 

LOTUS NOTES 

119 

741 

PERSOFTINC 

CV 

* 

WALKE R. R1 CH ER A QUÎN N 

133 

29 

DATABASE 


166 

FAI RCOM CORPORATION 

174 

722-723 

HYPËRSYSTEMS 

4QIS22 

720-721 

1N NOVATEVE SOFTWARE 

401524 

30 

EDUCATIONAL 


711-712 

LOG IC F RO G RAM MJ N G ASS OC IATES 

40SS23 


CATEGORY NO 

INQUJRY NO PAGE NO, 

31 ENGINEERING/SCIENTIFIC 

742-743 FA H SIMULATIONS 35 

711-712 LOG IC PRQGRAM VI HG ASSOCIATES 40IS 23 

* MINITAB INC 131 

Tl® ON TIME MARKETING 40iSl3 

35 SCÎTECH INTERNATIONAL 205 

32 ENTERTAINMENT 

110-120 VIRTUAL REAJJTYFU0U5HING 207 

33 GRAPHICS 

143 COREL 62 

* MICROGRAFX 53 

217 Ml PS D ATAUN £ AMERI CA INC 150 

35 MAIIORDER 

1BO COM PUTE R DIS COU N T WAREHO USE 100-161 

703 COM PLfTEfi QU ICK 401S11 

36 MATH EMATICA17STATI STI CAL 

208 ACR G SCIENCE 152 

MINITÀBINC t31 

156 STATSOFT 07 

37 MISCELLANEOUS SOFTWARE 

171-172 FlNSON 136 

710 GREY MAHER LTD 137 

38 ON-LINE SERVICES 

AME RICA ONLINE ON SE RT 

450 BIX 226 

602 COMPUSERVE 65 

100-101 H rWAY TECHNOLOGIES 206 

IB M NC 35 

* IBM NC 33 

* IDT INTERNET 206 

MICROSOFT CORPORATION 43 45 

39 ÛPERATING SYSTEMS 

IBM OS/2 ÛPENS WIN DOWS 21 

198-199 VCOMMU NI CATIONS 196 

54 OS/2 

IBM 0$Jf2 15 

IBM OS/2 ÛPENS WINDOWS 21 

40 PROGRAMMING 
LANGUAGES/TOOLS 

COPIA INTERNATIONAL ira 22 

m DUNN SYSTEMS 206 

166 FAfRC DM CO R PO RAT1 ON 174 

710 GREY MAHER LTD T 2? 

720 721 1NNQVATIVE SOFTWARE 40IS24 

67-68 LAHEY COM PUT OR SYSTEMS 206 


711-712 LOGIC PROGRAMMING ASSOCIATES 4ÜIS23 


719 ON TIME MARKETING 40IS13 

130 POWERSOFT O PT I MA 29 

133 POWERSOFT PORTFOLIO 37 

715-716 RAIMA CORP 4CHS17 

* WALKÉ R, RICH E R A OU I N N 133 

204-205 W1 BU SYSTE MS AG 14 8 

41 SECURITY 

166-167 ALADDIN SOFTWARE SECURITY INC 96 

154-155 ALADDrN SOFTWARE SECURITY INC 84 

121 DUNN SYSTEMS 206 

706-707 ËUTRÛN 4 OIS 18 


CATRGORY no. 

INQU1RY NO, PAGE NO. 


700-709 

FAST SECU R ITY AG 

401S7 

* 


IBM NC 

33 

* 


IBM NC 

35 

136 


RA I N BO W TECH N OLOG (ES 

50 

204-205 

WIBU SYSTEMS AG 

148 

45 


UNIX 


117-118 

AN DRE W CQN SORTI U M SCS 

287 

605 


ATTACH MATE CORP 

80NA1 



COPIA INTE R NATIONAL LTD 

22 

168 


FA RCOM CORPORATION 

174 

715 716 

RAI MA CORP 

4QIS17 

306 207 

SCFTWAY SYSTEMS 

150 

* 


WALKER, RICH ER i QUI N N 

133 

4G 


UTILITIES 


102 


ALLMICRO 

107 

203 


MICRO 2000 

146-147 

175 


PKWAREINC 

155 

148 


POWERQUEST 

79 

47 


WINDOWS 


* 


COPIA IN TER NATIONAL LTD 

22 

* 


VISIO CORPORATION 

143 

601 


WlNBOO K COMPUTE R CO R PO RATION 

1 11 

G 

ENERAL 


49 


BOOKS/PUBLICATIONS 




AVIATION WEEK 

72-73 



BYTE 

223 



BYTE ON CD ROM 

225 



COMPUTER BOOKCLU S 

81 



MCGRAW HS LL B QQK COM PANY 

12-13 



OSBORNE MCGRAWHILL 

21B 219 



TELECOM 

143 

119-120 

VIRTUAL R EAUTY PU BUSH ING 

287 

* 


WIRED MAGAZINE 

49 

50 


RECRUITMENÏ 


613 


G R ÈAT E R CO LU M B US G H AM BE R 

159 



OFCOMMERCE 


51 


MISCELLANEOUS 




AVIS 

141 



bytebackissues 

401$ 6 



BYTE B ACK ISSU ES 

176 



BYTE CUSTOMER SERVICE 

190 



BYTEEURODECK 

141 



BYTE Fl ELD SALES 

401320 



BYTE MOVING 

401524 



BYTEMOV1NG 

207 



BYTE SUB MESSAGE 

207 



BYTE WEB SITE 

177 



BYT! WEBSITE 

217 



1NVEX 

401521 

726 


MESSEMUENCHEN GMBH 

57 



MICROGRAFX 

151 



DHARAN INTERNATIONAL 

4ÛIS22 



EXHIBITIONS COMPANY 




N ETWORLD +1NTE RGP 

145 



NETWORLD+INTEROP 

173 



NETWORLD+ÏNTBROP 

180 

123 


SOFTBANKj COMDEX 

166 

* 


THE MCGRAW-HILL COMPANIES 

159 
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EDITORIAL INDEX 


For more information on any of the companies coveretl in articles, columns, or news stories 
in this issue, circle the appropriatc inquiry numberon the response card. Each page number refers 
to thefirst page of the article or section in which the company nameappears. 


INQUrRf NO PAGE NO. INÜUIRYNG PAGE NO. 


A 


1010 Abacu s Concepts 

220 

Ability Enterprise 

26 

Acer 

26,129 

1074 Acotec 

401$ 10 


976 r Adobe Systems 42,59,169 

1034 


1 09 1 Advanced Logic Re search 

161 

Albany Software 

4 OIS 5 

Apple Computer 

23 

Apple Computer 

Soûl h As la 

40IS14 

Arbor Software 

26 

Asustek 

26 

1048 Axis Cbm mu nical ions 

40IS 1 B 

1080 Aztech Labs 

104 

B 

Bell Allante 

123 

1007 Berkeley Systems 

220 

1081 Best Data 

104 

Biodata 

26 

1006 Bbe $ky Software 

220 

1082 Bocû Research 

104 

Borland International 

93,117 

c 

Cadre/Cayenne Software 

03 

Cardinal Technologies 

ÔS 

CcnterUne Software 

93 

1092 Compaq Computer 

161 

Computer Associates 


International 

93 

Compuware 

97 

1084 Gonnectware 

104 

Continental Cablevision 

14 

Continu lls Software 

93 

1083 CrealiveLabs 

104, 129 

10 3 fi Crescent Division of FVogress 

Software 

169 

Ûypïo 

26 

1028 CSS Laboratories 

22Û 

Cyrix 

26 

D 


1053 Dacom 

4015 1B 

Data fnterchango Standards 

Association 

40IS5 

Dataquest Japan 

4 OIS 14 

Dataquest Taiwan 

4 OIS 14 

1076 Datasoft 

4OIS10 

998 Delorme 

220 

1021, Diamond Multimedia 1 

1 04 J 29, 

1085 Systems 

220 

Dig-phone 

129 

1032 Digital Equipment 

93,220 

1040 DK Multimedia 

169 

D'Lnk 

26 

Dragon Systems 

E 

26 

1039 Eastman Kodak 

169 

EDJT1E 

40155 

Ëllegroup 

26 


1019 Bsa 

220 

1004 Environment al Sys tems 

220 

Research ktstitule 


ETech 

26 

1013 Executive Soflware 

220 

International 


F 


1068 FAH Simulations 

40IS1S 

Faba 

40IS1Û 

1075 Feneatrae 

40IS1B 

Fifst International Computer 26 

Future Wave Software 

117 

G 


1016 Gateway 2Û0Ü 

220 

GoTop Information 

401314 

Gravis 

129 

Gupta 

93 

H 


Han Wang Science and 


Technology 

4 OIS 14 

1086 Hayes Microcomputer 


Products 

104 

997 Hewlett-Packard 

167 

Hughes Network Systems 

68 

Hypercope 

26 

Hyperstone Electronics 

i 

26 

1 

1060 leexTechnologies 

220 

1093 IBM 

26,40 

Industrial Technology Research 

Instituts 

■401S 14 

1011 Inso 

220 

1072 1 nteg r-al Solutions 

.401$ 18 

1014 litegrated Computer Solutions 22 Q 

1030 Integrix 

220 

1043 Intergraph. 

169 

Internet Phone 

129 

I-Wave 

129 

J 

1010 Jaton 

220 

1041 JE Software 

169 

JetForm 

153 

999 J ones D ig il a! Ce rit uiy 

220 

K 


1060 Kapok. Computer 

4015 18 

1049 Kebil 

4QIS10 

KryptoKbm 

26 

Kuizweü Appl ied Intelligence 26 

L 


Lig.htn.ng Instrumentation 

26 

1027 Livingston Enterprises 

220 

1009 Logicraft Information Systems 220 

Lucent Technologies 

123 

Lynx RealTimû Systems 

51 

M 


1069 Magos Software 

401310 

M AG Technology 

26 

Marconi Systems 

97 

Mar kV Systems 

97 


iS pages nppear on!y in iho International édition 


(HCLIJ(R'f NO. PAGE NO 


1003 McAfee Associates 

220 

MCI 

123 

1002 Measurement Techniques 

220 

1051 Med rafale Products 

4 DIS 18 

1001 Mental Automation 

220 

Mercury Interactive 

97 

1030 MelaTools 

169 

99S, Microsoft 41,93,112 

1094 


Morgan Kaufman 

117 

Motorota-Leiicua Division 4 OIS 14 

Mpro Consul! 

401510 

N 


National Semicondoctor 

66 

996 NEC Technologies 

47 

1097 Netscape Ccm municattons 112 

NetSpeak 

129 

1073 Neural Computer 

401516 

Sciences 


Ne*l 

117 

INterpnse Neiworkrng Services 123 

0 


O baron Microsystems 

4013 10 

Object International 

97 

1067 One Vision 

401S 1 a 

1065 Online Marketing 

401$ 18 

Ûptics Stange 

26 

1095 Oracle 

26,112 

109 6 O’Rei liy & Assoc lates 

112 

p 


Pacific Bell 

68 

1026 Pacific Internet 

220 

Pafmaji Technology 26,4 01S 14 

Paper less Performance 

153 

1023 Patton Electronics 

220 

1050 Pegasus Technologies 

4QIS10 

Ren Power Technology 

401S14 

Performance Awareness 

97 

Perspûclix 

4015 10 

Ranrting Sciences 

26 

Platinum Technologies 

129 

1042 Ptay 

169 

Plus tek 

26 

1052 Portable Add-ons 

40IS1B 

Power Computing 

26 

Powersofl 

93 

Premenos Technology 

4015 5 

Prima* 

26 

1020 Procom Technology 

220 

Progressive Networks 

129 

Piech 

97 

Pure Software 

93,97 

Q 


Quarterdeck 

129 

1086 Quito Software 

4013 18 

R 


1008 Radnet 

220 

Ratïonal Software 

85 


INQUIRY NO PAGE NO 


Roal Audio 

129 

Roquisite 

97 

1015 RighjFax 

220 

1078 Rockwell 1 ntemalional 

228 

s 


105 6 Sauerwein Multimedia 

4 OIS 18 

1025 Seagate Technology 

220 

Segite Software 

97 

1005 Sheridan Soltware Systems 220 

Siemens Nixdorf 

401S10 

SifverSoft 

129 

SoflFbne 

129 

1012 Software Architects 

220 

Software Emancipation 

93 

Technology 


1064 Spartacom Sales Europe 

4 OIS 13 

1087 Speclrum Signal Processing 104 

1079 Speech Systems 

228 

Spot Technologies 

26 

SQA 

97 

Symantec 1 s pétrifia Group 

153 

T 


Taiwan Casia 

4013 14 

Tekram Technology 

26 

1024 TeleSyte Technology 

220 

1054 Teîelink 

40IS1Q 

To'escape 

129 

Terayon 

68 

Tftird Planel Publishing 

129 

1035 T/Maker 

169 

1017 Transtech Parallel Systems 220 

ïrend Micro Devices 

26 

T5 Intercom 

129 

Turtte Beach 

129 

u 


Ulead Systems 

26 

Umax Data Systems 

26 

1038 U.S. Robotics 

104 

US West Communications 

123 

V 


1047 Vcon 

4ÛIS1B 

1077 Veril as Techn obgy 


Solutions 

4 OIS 1 8 

ViewSonic 

26 

1022 Vistoneer 

220 

VocalTec 

129 

W 


Web Phone 

129 

WebTalk 

129 

1031 WinBook Computer 

220 

1071 WizSofl 

401310 

1070 Wolf Office Team 

4015 18 

X 


1057 Xyraïex 

4ÛIS10 

z 


102 9 Zenith Oal a Systems 

220 

1089 Zoom Téléphonies 

153 

Zycad 

97 
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■ The BYTE Archive ■ 

Two ysars of BYTE, more than 

3,000 full-text articles, 

illustrations, and photos... ail 

ïndexed for quick retrîeval! ■ 

■ The BYTE Network Project 

The BYTE Site... a living laboratory 
showcasing the besttools for H 

building Web applications. Ftead 
about it in BYTE... try it out online! 


The Virtual Press Boom 

Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

BYTEMarks 

FREE Benchmark! Download the BYTEMark- 
the benchmark with teeth! 

Direct Access to Advertisers 

Contact Byte advertisers DIRECTLY through the 
onlîne advertiser index! 


BYTE 


The BYTE Site. The World’s Online Technology Àuthority. ^ 

. V Oh ision o(TîieMcGmu’-Hilt Comfkmia 






PEAK PERFORMANCE IS 
THE NAMEOF THE GAME 

The name ofthe book to getyou there is the 

BYTE Guide to 
Optimizing Windows 95 





Don't let Windows 95 run your Jife. With the 
BYTE Guide to Optimizing Windows 95, you're in 
control, Filled withfresh solutions and optimizing 
shortcuts, you'll find slîck tips and expert advîce on 

•Instaliing Windows 9S 

• The Internet 
■Multimedia 

• Handüng old Windows and DOS applications 
•Networking with Windows 

• Troubleshooting ., .andmuch more 

You'll aiso get the real scoop on hardware issues and 
third-party products. An idéal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 



Guide to 


OPTIMIZING 
WINDOWS 95 



Shortcuts and 
Techniques 
forlncreased 
Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Baltes 

with Bennant, Menefee, and Heilborn 

$29.95 USA 

ISBN: 0-07-882120-7 


BYTE 



BYTE 


Cfitti 


OpenDoc 
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BYTE Guide to CD-ROM, 

Second Edition 
by Michael Nadeau 
Indudes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-082104-5 

□ SBüRNEîiS 

h tt p Wwww.os bome.com 


BYTE Guide to OpenDoc 
byJoshua SusserS 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 


Schildt's Windows 95 
Prograinming in C and C++ 
by Herbert Schildt 
S29.95 USA 
ISBN: 0-07-882081-2 


Schildt's Advanced Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-û 


C0DE=SF3GBYL 


Availabie now at your local book and computer stores 
orcall 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 
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pa hM'ONWIOE STORES 


ALABAMA 

Madhm 

Madhtn Bods fi 
Computers 
PK; 205-772-9250 
FAX:2fi5|^-B076 

ARIZONA 

P/werurf 

Computer Ubrary 
PH: 602-547-0131 

CALIFORNIA 


Cody's Bocks inc. 

PH; 800-479-7744 in CA 
PH:800-995-1130 
Njtïojially 

QwsHàghn 
Tower Bocks 
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(oiotoâo Sprsnp 
The Chinook BooksTiop 
PH 719 635 1195 
FAX: 719-635-0792 

Otfivtr 

Bfofioto 

PH: 303-534-3460 


United Tethbock Ca 
PH: 303-65 Ml 84 
FAX: 303-651-3405 

CONNECTICUT 
New Haven 
YaleCoOp 
PH:MO-ELI-YALE 
FAX 203*772-3665 

FLORIDA 




MINNESOTA 

AtrmtâpG& 

L'nlvursrly ofMN Eut Bank 
Eiooksïore 
PH: 612-625-3005 
FAX: 612-625-1861 

NEW KAMP5HIRE 

Hanom 

Dartmoulli Bockstore 
PH; 800-624-8800 feu tside 
NH) 

PH: 800-6 75-3616 fin NH) 
FAX:603-643-5170 

NEW JERSEY 

NewBrumid 
Rutgers Uniraùly 
Bockstore 
PH:90S-246-m 








ftjyfrw 

WÜeii DGHflWrfl 
PH: 50*223-2541 
FAX: 513 223*2869 

hâtent 
Wifkie's Fdïrbom 
PH; 513-429-167? 

thm 

Rwdnwe 
217F!ardm 
PH: 419*225-5826 
FAX: 419-22 5-5537 
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TEXAS 

Mngtûn 

TayloHs TtthnlQl Bocks 
PH: SI 7-548-ÎÊCH 

Àustin 

ün iversity Co*0p 
PH: 512-4767211 


PH;916*961-7202 

&aimvi(!e 

Construction Béütetore 

(upertrn 

PH;9Û4-378-9734 

Computer Literacy 
Bcokshops 

FAX:904 373-2791 

PH:408-973-9955 

GEORG! A 

Atlanta 

Doyfs 

Oxford Bookstore 

UCD Bookstcue 

PH:404-262-3333 

Un iversityof California 

Datrs 

FAX: 40^364-2729 

PK: 9 tfr 752-2944 

HAWAII 

Hanohfti 

loi Angeles 

Ufitversity of Hawaii 

A5UCLA Stridents Store 

Boofetores 

PH: 310-205*0761 

Mountain View 

PH:£Ü3-9SM333 

FAX: 808-956*4323 

Prifflert Int 

ILLINOIS 

PH: 415*9614500 

fiapemïïe 

Books and Bytes 

PohAîto 

PK: 703-416-0102 

Primer* Int 

PH: 415*327-6500 

FAX; 708-416-0375 

MARYLAND 

Stanford Bockstare 

(cHtçePart 

PH; 800-673*2343 

Maryland Rook Enchange 
PH: 301-927-2510 

Stfmnefito 

Tower Bocks 

fAX:30l-209-7H8 

1600 Broadway 

ücisforî 

PH: 916-444*6688 

CharFesbank Bookshops 

PH:617-236-7442 

San Ffantixo 

Stacey's PrafcîfonaJ 

FAX: 617-236-7418 

Bocks tore 

Burlington 

PH; 600-926-6511 

SoftPro Bocks 

EMA!L:s[Jceyshk' il 'd ol.com 

FH:617-273-2919 

FAX: 617-273-2499 

San luis Obhpû 

EMAIL: botAs@ 

Earthling Boofcshop 

PH: 805-543-7951 

wftproeasT.com 

FAXBB5-543-S4SS 

Ctfjmh/fdÿf 

Quantum Books 

Sente forera 

PH: 617494 *5042 

Ch auceft Bookstore 

FAX:617-577-7282 

PH 505-56 3-COI 0 

UCSB Bookstac 

EMAIL: 

quanhook^wurlditlcom 

The Uni rail [y of California 

Niighfondi 

$anu Barbara 

KewEngland Mobile 

PH: 805-893-2082 

Beokfair 

PF;617-527 SRI7 

SunrçpMfe 

Computer L itéra cy 

FAX:617-527-0113 

Sookshofrt 

MICHIGAN 

PH; 408-730^55 

tâamo?oQ 

Western Michigan 
Université Bookstore 

COLORADO 

BouMet 

Western Mich igan 

Univtrsiïy Bock Cerner 

Unversity 

CU Boulder 

PH. 616-387-3930 

PH:1Ü3-492-6411 

FAX: 303-492-0421 

FAX: 616-387*3941 


HEV/ MEXICO 

A/bttçuffçiff 
Page One, Inc 
PH:505-294*2026 

NEW YORK 

Buftik j 

Village Green Bookstore 
PH: 716*884*1200 
FAX; 716-88M 007 

Huntington 
Bocks Revue 
PH:516-271-1442 
FAX: 51^271-5890 

HewY&rkaty 
Benjamin Bocks 
PH:212-432-1103 
FAX; 212-432-1104 

Colivetim Boeksiore 
PH:212-757-8103 
FAX: 212-489 0925 

J & R Computer World 
PH;212-732-8600 

McGraw-Hill flockstcre 
PH:2Î2-512-4100 
FAX: 212-512-4105 

NewMUnhttrsïtÿ 
Computer Store 
PH: 212-998*4591 

Badinter 

Campus Connections (RIT) 
PH: 716-475-J 504 

Village Green Bookstore 
1954 West Rrdge Road 
PH: 716-723-1600 
FAX: 716-723-1669 

Village Green Bookstcrc 
716 Montra Avenue 
PH: 716-461-5380 
FAX: 716-461-9333 

Syracuse 

Syracuse Université 

BûûkîtOft 

PH; 315^43-1654 

OHIO 

Cevetend 
Business Qutreach 
PH: 216-345-1744 
FAX: 216-5 48*03 75 


Readmgre's Fkllmark 
333ÛW.EIm Street 
PH: 419-225-5826 


Mus 

Taylor’sTethnital Bocks 
PH:214*2»-ÏKH 


ftuqÿÉpp 
Y&ungstûwn State 
Université flooksto-re 
PH:216-742-3589 
FAX:216-742-3145 

OREGON 

Beumton 

Poweïl’s Bookstore u 
Cascade Plaaa 
PH:503-643-3131 
FAX: 503-641-1554 


Hmtûn 

Brown Bock Sr oji 
PN:713*652-3937 
FAX:713-652-1914 

VIRGINIA 

jflrôjfaffÿ 
University Bookstore, 
Virginia Tech 
PH:703-231-5991 
FAX:703-231-3410 


ftttfne 

Boak Mark 
PH; 503484-0512 
FAX: 503-434-3130 

Potîhnd 

PcweH'sTettimcal Docks 
PH; 503-228*3906 
FAX,503-228 0505 

PENNSYLVANIA 

ùoylatown 

Village Green Bookstcre 
PH:215-230-7610 
FAX: 215-230 7615 

fn> 

The Erie Bock Store 
PH; 800*252 3 354 
FAX: 814456-2702 

Philadelphia 

ftooksiore of lhe Unrrasity 
of Pennsylvania 
PH: 215*898-4900 
FAX:215-89S*6997 


Yrennû 

Computer LHeracy 
Bookshops 
PK: 703-734-7771 
EMAIL; 

sales^tufboûfcs.com 

WASHINGTON 

Srfmre 

Université Bookstore 
PH: 206-646-3300 
FAX: 206-646*3340 

Pullman 

Studerm Bock Corporation 
PH: 509-3 32*253? 

FAX; 509-332*8239 

Seattle 
Tower BtwItS 
PFL206-283 6333 
FAX:206-285-2ISB 

fornia 
Tower BooAs 
PH:206-473-3362 
FAX: 206-473-9141 


Pittsburgh 
Bodt Center 
Université of Pittsburgh 
PH:412-648-2321 
FAX: 412-648* 1902 


WISCONSIN 

Madhm 

Université Bcoksteve 
PH: 608-257-3764 
FAX:608-257-9479 


Scmton 

Papetback Bccbmith 
PH: 717*346*9162 

RHO DE ISLAhD 

Providence 
Brown Bochtore 
PH: 401-863-3168 
FAX: 401-863* 2233 


Mifwsutee 

Unlvcrsity ûfW&CWtsln 
Miiwaukee 
PH: 414-229-4201 
FAX: 414-229-6194 
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DeLorme’s Tour de Force 
Traveling Companion 

A new version of DeLorme’s Map’n’Go program combines the 
American Automobile Associât ions database of points of inter- 
est in No ri h America with links to the Internet to produce an up-to- 
data mapping program for travelers. The now AA A Map’n’Go CD- 
ROM adds AAA h s TouiBook database of over 57,000 accommodations, 
restaurants, campgrounds, attractions, and other points of inrerest, as 
weH as listings for 1000 AAA and CAA offices in the ILS. and Can¬ 
ada. So whito it generales accurate maps with dotailed directions for 
destinations in North America, it also incfudûs information on tourîst 
sites and hôtels for you to checkout on the way* Links to the Inlernet 
Help you avoid major construction sites and get the phone numbcr 
of the State agency thaï’s managing ihe construction {see the screon), 
You can also get the latest weather and spécial-events information 
included in your map. 

I found îhe program's mapping excellent and used it to croate direc¬ 
tions to a couple of fairly obscure campgrounds in the White Moun- 
tains of New Hampshire. The program succeeded with aplomb (when 
generaling directions, you can choose from faslest, most scenic, 
ehorlest, and olhers). Furthermore, you can get detailed information 
on hôtels and other accommodations, such as room rates, from the 
program. And, perhaps bost of ail, if you hâve a GPS recel ver and 
you’re using the program on the road with a notebook, DeLorme's 
Map' n 1 G o ca n tell you exactîy where you are, «Dava Andrews 


ÂÂAMap'n'Co 

$39 


Cirele 998 
on Inquiry Gard. 


DeLorme 

Freeporî, ME 

(800)452-5931 

(207)865-1234 

fax; {207) 865-9291 

http;//www.mapngo.com 


Communications 


Télécommunications 
and Multimedia 
Encyclopedia 


The Jones Télécommunications and 
Multimedia Encyclopedia CD- 
ROM ($39.95) includcs informa¬ 



tion on the broadeast, cable, com¬ 
f 1 uter, satellite, software, and 
téléphone industries* Organized 
into Industries, Applications, and 
Timetine categories, the CD-ROM 
for Windows and the Mac includcs 
more than 1000 entries, 20 min¬ 
utes of fu IJ-motion video, a 3000- 
term dictionary, and more th|n 
200 photos* 

Contact; Jones Digital 
Cetitury, hu\. Englewood, 

CO, (800) 750-5663 or (303) 
784*8703 ; httpdlwww 
, digitalcent ury, com . 

Cirele 999 on Inquiry Gard, 

Request Information 
via E-Mail 

With Email-On-Demano (from 
$2500; fax option with one line, 
from S1150), you can request 
information via e-mail and receive 
it via c-mall or fax* The program, 
which nms under Windows NT 
re ce ives e- mai! m essarj es via M API 
o r l n t c r n et SM TP. se a rch es f o r key- 
words, searches the document 
database for the request ed docu¬ 
ment in the correct format, pro¬ 


cédés the request, and sends it put 
Contact: Ibex Technologies, 
Ine.. El Dorade Hills. CA. 
(800) 875-4139 or (916) 939- 
8 8 8 8; ht tp : ü un vw< ibex.con j , 
Cirele 1000 on Inquiry Gard. 


Engineering 


Circuit Encyclopedia 

The Encyclopedia of Electronic Cir- 
cuits CD-ROM ($99) cnntainslOOO 
circuit designs taken from indus- 
try leaders such as Motorola,Texas 
Instruments, General Electric, RCA, 
a n d N a t i o n a I Sc m ico n d u e t o r. Yo u 
can choose from 142 categories, 
mciuding power supplies and au¬ 



dio, display, measurement, radio, 
and signal-generntion Circuits.The 
program pro vides a t ex t descrip¬ 
tion of a circuit and a vjcw of the 
complété circuit dingram, which 
you can printouL 
Contact; Mental A utomation, 
lnc. t Betlevue, WA, (206) 641- 
2141;http:fwtvw 
, mentaia.com . 

Cirele 1001 on Inquiry Gard, 


Networking 


Network File Cachtng 

Compatible with NetWare, NT, NFS, 
LAN Manager, Voies, and Path- 
Works clients, Shared LAN Cache 
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Software 


The preview products this month indu de Gateu/ay’s 200-MHz P5-200XL, 
which introduces SDRAM, a CD-ROM recorder, and a new Intel Triton chip set. 



redirects redundant file read 
requeststo a combination of local 
a n d sha red n o n vol a t i I e en ch e s. Th e 
program (client software, from 
$69 per node; servers wit h a BOO¬ 
MS nonvalatile cache and a 25- 
user shared license, from $2995) 
reduces the lime it takes for PC 
uscrstoloadappücatîonsand rend 
large files from the network by 
automat ica lly caching applica- 
lia ns software, documents, spread- 
sheets, scanncd images, and other 
files, 

Co ntact : A ! easuremer 1 1 
Techniques, Inc*, Stoughton, 
MA, (617)344-6230; 
h t îp; jjwwt v. lancache. com . 

Circle 1002 on Inquiry Card. 

Antivirus 

for Network Firewalls 

A COMPANIQN PRODUC! !0 WEBSCAN, 
McAfee's antivirus scanner for 
Web browsers, called WebShield 
(per gateway, $3995), is compat¬ 
ible with almost ail leading net¬ 
work firewalls and Internet gate- 
ways. Utilizing two NICsto provide 
an added barrier to potentially 
i n f e et ed t ra f fc, the p> rod uct sca ns 
ad network traffîc between the 
cards, atertîng administratürs to 
any detected vi ruses. 11 can bc eas- 
ily updated eâch month. 
Contact: S îcAfee Associates, 
Santa Clara; CA, (408) 988- 
3832; htîp:if www 
.mcafee.corn . 

Cîrcle 1003 on Inquiry Card. 


Programming 


Mapping and GIS 
Components 

MapOeiecis ior Windows (Si 935), 
an OLE contrai anti collection of 
more than 35 programmable OLF 
automation abjects* Sets you add 
mapping and GIS capabllities to 
your applications, You can use 
MapObjccts with programming 
environ mcntssuch a s Visu al Basic, 
Delphi, PowerBuilder, and Visual 
C++. 

Con t act: E n tn ron ni en ta l 
Systems Research înstitute, 
Inc. t Redland$,Ci\, (800)447- 
9778 or (909) 793-2833; 
h t ipiÜwimu. es ri. co m . 

Cîrcle 1004 on Inquiry Card. 

ActiveX 

Components Suite 


Tnt Sheridan Components Suite on 
CD-ROM ($349) contarns Calen- 
dar Widgcts, a set of components 
for visually displaying date- and 
time-relatéd information in Win- 
dowsapplicatîons; Designer Wid- 
gets 2,0, which ineludes a Dock- 
able Toolbar, Notebook Contrai* 
I ndex Tabs, a nd FormFX; a nd Data 


EH^ElGsE! 
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Widgets 2.0, a set of 16- and 32- 
b i t Ac t iveX Co ntroîs thnt p m vi d es 
a way to develop front ends for 
databasc applications. 

Contact: Sheridan Software 
Systems, Inc., Melville, NX 


(516) 753-0985; 

ht t pïffovww. shersoft. com. 

Cîrcle 1005 on Inquiry Card. 


The Web 


3 2—Bit Web 
Authoring 

and Publishïng Tools 

Web OfFICE ($499), integratedtoüis 
for creating and maintaining 
intranet/lnternet Web sites, in- 
cludes WYSIWYG HTML Author- 



Huranurj Utfwrt fartl (Ufl v \LU > UlDll 

dlM. 


ing instde Microsoft Word, Web 
Doctor, Web Gra phics Editor, Web 
Graphics Library, Help-to-HTML 
Converter, and Mastcring HTML 
Book, 

Contact: Elue Sky Software 
Corp^lajoila, CA, (800) 

571-9764 ar (619) 459-6365; 
hiîpiihoww. bine-sky. co m . 

Cîrcle 1006 on Inquiry Card, 

Utilities 

for the Internet 

A suite oe Internet utilities for Win¬ 
dows 95, the Web.Max CD-ROM 
(about $39.99) ineludes search 
capahili lies, a news-retrieval fea- 
tu re, an automatic down loader, a n 
Internet téléphoné, file sccurity, 
and an Internet start-up kit. 
Contact: Berkeley Systems, 
Inc., Berkeley, CA, (800) 344- 
5541 ext, 100 or (510) 540- 
553S; hnpiüwww 
. berksys.com . 

Circle 1007 on Inquiry Card. 


Groupware Solution 
for the Web 

WêbShARE (server tICENSE, $ 1495 PER 
server) hclpsyou créa te groupware 
applications that rcadily share 
documcnt-orïented information. 
Users can submit files to dcct.ro nie 
libraricsof product literature, sales 
présentations, and diagrams and 
photos, WebShare uses SQL to 
store WebShare data, so you can 
integrate groupware applications 
built with WebShare with corpo- 
rate data stored in SQL data base s. 
Contact : Radnet, Inc., 
Cambridge, MA, (888)723- 
6381 or (617) 577-9422; 
http:llwww.radn et.com. 

Circle 1008 on Inquiry Card. 


Utilities 


Run CD-RÛMs 
Without a CD-ROM 

Drive 

A CD-ROM EMULATION PACKAGE, 
FastCD Personal Edition for Win¬ 
dows 95 ($24.95) letsyou run Win¬ 
dows 95 or NT CD-ROM applica¬ 
tions directJy off a hard disk, 
without a CD-ROM drive. You can 


e»UI <atla, e lxl %| 
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run multiple CD-ROM applications 
off local hard disks, access multi¬ 
ple CD-ROM applications simul- 
ta neo u si y off s ha red i m a g es sto red 
on file servers or off other PCs in 
pecr-to-peer fashion, and access 
CD-ROM applications up ta three 
Urnes faster lhan from a quad- 
speed CD-ROM drive. 
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What’s New 


Software 


CY> ntaci: /Mgicraft 
Information Systems, hic., 
Nashua, N H, (800) 880-5644 
or (603) 880-0300; 
http :// www. logicraftxo tri. 
Circle 1009 dn InquiryCard. 


Windows 


Statistîcal Analysis 
for Windows 

ÏOU CAN ANAIYZE DATA AND PRESENT THE 

rcsults with StalVicw for Windows 
($595), a 32-bil application thaï 
features spreadsheet-like data 
management, fülly customizable 
yraphs and tables, a complété 
drawïng environment, broad- 
based statïstîcs, lin ked resu Ils and 
data, and templates. 


Contact: Ahacus Concepts, 
Berkeley, CA, (5 10)540- 
1949; http: H www 
.ahacUs.com . 

Circle 1010 on Inquiry Card. 

Import Graphics 
into Microsoft Office 

With ImageStreiam. ($69), you can 
import graphies files into Microsoft 
Off ice a p p I i en t i ons from prog ra ms 
such as AutoCAD, Adobe Illustra- 
tor, and CorelDraw without man- 
ual conversion, The program also 
letsyou view, edi t and mitput Post¬ 
Script files to rnost printers. 11 pro- 
vïdes 20 extra graphies filters. 
Contact: in sa Corp., Boston, 
MA, (800) 333-1395 or (617) 
753 -6 5 00 ; ht t p ; Hum nu 
Jnso.com, 

Circle 1011 on Inguiry Gard, 


HARDWARE 

Add-lns 


Hiyh-Pcrformance 
Host/DSP Interface 

An I ni ER FACE CA RD FOR PAS S ING DATA 
between Texas Instrument s' 
TMS32üC4üsand the PCI bus, the 
TOMBAI [from $1695) cornes 
with a TIM-40 site and two ways 
of commu nicating with n PCI host: 
a C40 COM port to the PCI bus via 
a 1024-bylc FIFO queue and 32 KB 
of dual-ported memory thateon- 



nects the C4D global connecter 
and the PCI bus. Fully pnpulaled, 
the TDMB414 ean achieve over 
500 M FLOPS in only these two 
sloti 

Contact: Transtech Paraiîet 
Systems Corp ., Ithaca, NY, 
(800) 836-1012 or (607) 257- 
6502; ht tpi//www 
Jmnstech.com. 

Circle 1(117 on InquiryCard* 

64-Bit Graphics 
and Video Accéléra tor 

VideoMagic [with 2 MB of EDO 
DRAM, $159; with 4 MB, $239) 
uses Tridcnt’s TOUI 9G82 G<1-bit 
graphies engine, which impie- 
mentsTrueVideo scabng in hard- 
wa rc .The graphies engine provides 
24-bit truc color at resolutionsof 
up to 1024 by 768 pixels and 
refresh rates of 75 MHznoninter- 
laced and 96 MHz tnterîaeed* The 
video-acce le rater fonction ten¬ 
tures full-screen video playback 
at 30 fps and resolutions of up to 
1600 b y 1200 pixels. The card sup¬ 
ports video playback for the fol- 
Inwiny formats: CD-I, MPEG, 
Indco, Cinepak, Video CD, CD 
Karaoké, and QuickTime. 

Cou tact : Jato n Corp., 


Software UPDATES 

Herc & Nnw 2.0, a cmss-platform fiie-interchamje uÉjtÿ for PCs, 
offers Windows 95 support, expanded media support, enhanced 
bidirectional transfcrcapabtlities,and flexible namîntj conventions, 
$99.95. 

Contact: Software Architects, inc*, Bothell, WA, (206) 487- 
0122; http://wwuuoftarch.com. 

Circle 1012 on liiquiry Card. 

The Diskceper 1.04 for Windows Nf défragmenter îs Microsoft 
BackQffîce-compatible, runs on-line, and maîntainsdatabascs, Web 
servers, e-mail servers, and other critical applicat ions. For Windows 
NT Workstation, $ 125; for Windows NT Server, $399. 

Contact: Executive Software International, inc., Glendale, 
CA, (800) 829-4357or (818) 547-2050 ; httpdlwww 
, execsoft.com. 

Cirde 1013 on InquiryCard. 

A GUI builder, Builder Xcessory 4.üaddsobject receptors; support 
for Sun, Hewlett-Packard, IBM, Digital Equipment, nndSilienn Graph¬ 
ics; Java objects and an optïmized Java source code generator; an 
Object Niera rchy Browser; a specialîzed at tribu te editor; WYSIWYG 
development; and Visual inheritancc. $3200, 

Contact: hitegrated Computer Solutions, Cambridge, MA, 
(800) 800-427î or (617) 62 J -0060; http://wwwJcs.comb 
Cirde TOI4 on Inquiry Card, 

Fax-server software* RightFax NT 4.50 offers support for NetWare 
clients, remote-server status monitorantf configuration changes, 
new protocole user-inierfnce impmvcments to FaxUtil.and RTF for 
OCR outpUt Server license, $ 1495. 

Contact: RightFax, Inc., Tmson, AZ. (520) 327-1357; 
h t tpJlwunv. rightfax. co m. 

Cirde 1015 ori Inquiry Card. 


Mil pi tas, CA, (408) 942 - 
9888. 

Cirde 101B on Inquiry Card. 

2-D/3-D 
Graphics Board 

For applications in high-end Visual- 
ization,3-D animation, and CAD/ 
CAE, the Gloria-M ($1999) in- 
d u des an S3 Trio64 chîp and a ded- 
[cated Glint Delta geomdry pro- 
cessin g c h i p f n r 3 - D pe r fo r m a n ce 
under Windows 95 and NT. The 
Gloria-M supports Intel and Dig¬ 
ital Equipmcnt Alpha CPUs and 
cornes with 4 MB of VRAM display 
memory; 4 to 16 M R of DRAM lo¬ 
cal 3-D memory;and a30- to300- 
kllz horizontal frequcncy. 
Contact: Usa, Inc., San José, 
CA, (800) 272-3572 or(408) 
935-0350; httptl/www 
. elsa.com . 

Circle 1019on InquiryCard. 


Peripherals 


CD-ROM Arrays 
for Mac Networks 

ThREE CD-ROM ARRAYS FOR Macin- 
tosh networksfeature Smart SCSI 
CD boa rds that rnap seven CD- 
ROM drives to a single SCSI ID. T lie 
CDTower-7Mac (about $3795), 
the CD Tower-MMac (about 
$6595), and the CDTower-21 Mac 
(abou t S12,995) provide aceess to 
u sm a crû ss M a c n e I wor ks wi t h u p 
to 4.5 r 9, and 13.6 GB of CD-RG M- 
bascd data, respect!veiy. You can 
choosc between quad- and six- 
speed CD-ROM drives. 



Contact: Procom Technology* 
1 ruine, CA, (800) 800-8600 or 
(714)852-1000 ; 
ht tptfjwunu.proctni t. coin. 

Cirde 1020 nn InquiryCard. 
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Quantum Physics.Term or Life. 

The Infield Fly Rule. Convergence. 

Ah j we knew tii.it last one would confuse you. 

But then, whîch of life's complexîties is tougher to 
decipher than the Convergence market? 

Whene the need for expert Information Technology 
solutions tums every decision into a Pass/Fail test. 

it can ali seem overwhelming, Unti! you discover 
something nearly one million computing experts aiready 
know. It's called BYTE, and withîn its pages 
are tiie answers and insigiits IT dedsion-makers 
trust to make Convergence a reaiity 
instead of a nightmare. 

Now, we're not saying BYTE can unravel ail of life's 
mysteries. But if your company is in the Convergence 
market, or advertîsing to it, you'll find no one is more of 
an authority on the subject, 

The Infield Fly Rule? 

Hey, your guess is as good as ours. 

V 



Why do nearly one million computing experts worldwide read BYTE magazine every month? Because only BYTE 
delivers the global coverage and technical insigiits thaï illuminate information Technology froni problem through 
solution. That makes us something of an authority on the subject. And you something of a genius when you advertise 
in BYTE, For more information, call John G ri fl m, VP/Publisher at 603.924.2663. Or contact us at httpy'/www. byte.com 

The Global Authority for Computing Technology. 



What's New 


Hardware 



Next-Generation Gateway Today 

G ateway's new 200 MHz Pentium-based P5-200XL pro- 
vides more than just the iatest Intel processor for power 
usera and early adoptera. The F52Q0XL also întroduces aeveral 
n ew technologie s that you'll be aeeïng more of over the rtext year, 
including the emerging SDRAM, a standard CD-ROM recorder, 
and the Iatest Intel Triton (43QVX) chip set, The P5-200XL also 
includes 512KB of pipelined bersî SRAM cache memory, an 
eight-speed CD-ROM reader, a 2.5-GB Western Digital EIDE 
hard drive, a 2-M B Matrox Millennium graphies accelorator, a 17- 
inch Vivitron monitor (15,9 inches viewable). a 2B,B-Kbp&Telepath 
fax modem, an Ensoniq 16-bïi wave-table aound card, and Allée 
ACS'400 speakers. 

The P5-200XL is Gateway'sfirst System !o include SDRAM 
(expandabJe 1o 64 MB of RAM) , SDRAM wjll be a standard fea- 
ture in many Systems by 19§7, hecause it provides better per¬ 
formance than EDO RAM at the higher clock speeds of future 
processors. Thanka to the 64-bit DIMM, you can upgrade mem- 
ory with just a single module, compared to the two 32-bit-wide 
memory modules you wouid hâve to buy if the PS-200XL used 
SIMMs, The bundled Panasonic CD-ROM recorder (double- 
speed whte/qu ad-speed read) includesCorel's CD Creator soft + 
waro. The now-standard CD-ROM recorder lets you burn your 
own CDs to use as a storage medium or te foster information 
exchange among Workgroups. Wilhout the CD-ROM, the Sys¬ 
tem costs $599 le ss. 

The résulta of ben ch mark tests de mon strate that this System 
offers an extensivo performance advantage over past Systems, 
The P5-200XL, with 16 MB of RAM andîho aboveconfiguration, 
scored an overall rating of 149 in Bapco’s brandnaw SysMark/32 
for Win 95 and NT applications benchmarks, compared to 93 for 
a 9Ü-MHz Dell. -Jasan K, Krause 


Gateway P5-2Q0XL 

$ 3^99 


Cirele iqiB 
onlnquiry Gard* 


Gateway 2000, Jnc 

NarthSioux City. SD 
(800)523-2000 
(605)232-2000 
fax: (605) 232-2023 
ht(p;//www.g w2k.com 


Inlcgrated Seanning 
Keyboard 


Cqmbîmng a Windows 95 keyboard 
with the PaperPort hardwarc/soft- 
warc System into a single inte- 



grated device, the PaperPort ix 
(about $3-19) provides Visinnccfs 
propriété ry SharpPage contrast- 
enhancement technology, 6-bît 
gray-scaïe seanning, and support 
for up to 400-dpi résolution. 
Contact: Visioneer, Inc. t lïüo 
Alto , GA, (800) 787-7007 or 
(415) 812 6400; httptÜunvw 
Msioneer.com , 

Cirele 1022 on Inquiry Card. 

lOOBase-T 
Media Converter 

The Mûdel 372 (from $349), A 
IGüBase-T-to-fiber media eon- 
verter provides a low-cost method 
ofiricreasing the distance between 
lOOBase-TX-compliant LANs, 



Contact: TefeByte Technology, 
Inc., Grecnlawn, NY, (800) 
835-3298 or (Si 6) 423-3232 ; 
/;/1 p.'lfwunv, teleby t ettsa . corn. 

Cirele 1024 nn Inquiry Card, 

Internai ISDN Modem 

THE SUPRA NetCoMMANDIR ISDN 
modem [$299] intégrâtes a T 28- 
Kbps plug-and-play ISDN modem 
with an anafog port to ring up to 
three téléphonés, fax machines, or 
modems and support for Multi- 
link-PPP with bandwidth-on- 
dernand. The package includes 
Diamond’s AutolSDN application 
for ISDN configuration and mon- 
itoring. Microsoft^ ISDN Acceler- 


ator Pack for Windows 95, ami 
Microsoft^ Internet Explorer. 
Contact: Diamond 
Multimedia Systems, inc., 

San José, CA t (800) 117*8772 
or (408) 325-7000; 
b t tp;H i www. supra, com. 

Cirele 1021 on InquîryCard. 

160-Kbps 
Baseband Modem 

A HI GH-SPEED BASEBAND MODEM WH H 
interchangeable DTE/DCE inter¬ 
face modules, the Mode/ 1090 
KîloModem PS ($695) supports 
syn chronous da t a ra tes of f ro m 4 8 
to 160Khps,andconneetstoV,35, 
X.21, G.703, RS-232, or RS- 
422/530 hardware interfaces. 



Contact: Pat ton Electronics 
Co,, Gaithèrsburgi MD, (30 i) 
975-1000; httpiHivww 
.patton.com!. 

Cirele 1023 an Inqmry Card. 

Four Medalist 
Hard Drives 

Seagate's Fast ATA-2 IDE interface 
Medalist hard drives (calI for 
priées) include the Medalist Pro 
2,5, with 23 GB of storage, a rota¬ 
tions! speed of 5400 rpm, an aver- 
age seek tîme of 11 ms, and an 
in ternal data transfer rate of up to 
116 Mbps; the 2.1-GB Medalist Pro 
2,1, with the sa me ca pacity and 
performance feotures as the 
Medalist 2,5; the Medalist T7, with 
1.7 GB of format ted ca pacity, a 



rolationaJ speed of 4500 rpm, and 
average seek tîme of 12.5 ms; and 
the Medalist 650, with a format- 
tedeapacityofBSOMBH 
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The Definitive Reference Source! 





On CD-ROM 


5 Years of BYTE 
1991-1995 _ 

Call t -800-924-662®! 


PLUS: Quarterly Updates with Every Issue in 1996 


Find 

► 


Search ▼ 




On CD-ROM 


Export 


Instant Access 
To More Than 
60 Issues of 

B 


à 


S 


O 


on 


F IÜS 

Product Revfcws Li M t.T7 . ~7 — 
BYTE tah/NSTL Reports 
Benclwwrks 
Curer Stories Æ Féal tires 

x to Articles & Full Text Database 


O 

S 


It’s ail at your fingertips- 
emerging trends, compréhen¬ 
sive world-wide industry 

un. analysis, multiplatform 
coverage of ail the 
technologies, in-depth 
testing and product 
évaluations, advice, 
tips expert opinions, 
and much more! it’s 
idéal for anyone who’s 
evaiuating the 
significance of new 
technologies ... doing 
research ., . making complex 
multiplatform purchasîng 
decisions . . . developing the 
next génération hardware or 
softv/are products ... prepar- 
ing strategie corporate plans. 


it’s Comprehensive... Time Saving ...and Easy to Use! 

Ifs ali in BYTE on CD‘R0M Order Today! 
...- 1-800-924-6621 P- 


Order Now! 

TolMree narrons/ numbers; 
Belgium 000071635 
Gûrmany 0130026112 
U H K. 0800973017 

Ualy 167876155 

France 05916088 

Kethe r I a n d s 05916088 
Switzeriand 1557257 
Denmarh 80017728 
Swedtm 020791136 
Spain 900933539 

O/fier 

International 091-752792 
United States 1*800-924-6621 
Fax: 609-426-5434 


Ybs! I want the power & convenience of BYTE on CD-ROM 

□ Send me Byte on CD-ROM PLUS! Full text from 1991-1995 issues of BYTE plus quarterly CD-ROM updates with 
full text and colorful graphies tor ali the 1 996 issues of BYTE for just $54.95. 

J Send me BYTE on CD-ROM Full text from 1991-1995 issues of BYTE—more than 60 issues for only $39.95. 

C h arge m y : -i M asle rC nrd j VIS A JA me x jCheckenclosedt mak* cfretks payntis to byte magari m . us tumjs on* ) 


Exp. Data. 


Signature 


Cardiff-—-- 

Marne____ 

Address ___ . .-— 

City______—- 

Mail to: BYTE on CD-ROM, P.O. Box 526, Hlghtslown, NJ 0B520 P.O. Box 85, Galway, Ireland 

Canari an and US- ûfders, pleaso add $2.95 for shipplng and handling, and State sales Lax whero applicabîe. fCanadran 
□rders add appropria»» 6ST.) OutSide Nortfi America. add $5.00 for air mail delivery. Assow 6-8 weeks tor delivery- 

A Division of the McGurw-Iltii pompâmes CDBYÛ90 


_ Sfate/Country. 


. ZipPosia! Code . 



























































“BIX has the highest information density of any online service.” 
Jerry Pourneüe, Senior Columnist, Byte Magazine, May 1996 


“i unis talktng with a guy who owtts a loggtttg company, lie said 
t bat old growth wood ts ntucb higber quality because it grows more 
s lowly in the shadè of mature trees. ” 

“Thaïs ridtculotts youttg man! If 
tbat were true, the shadow of a sphère would hâve a point 
of light in the centerî" Wbich of course, it dues ... 

Dark ami moody * are what 
Japanimation excels at ...” 


“sèrifs 

are 

not idle 
décoration” 





O 


what /c/ c 


“if concertas the 
relation of expression 
to ttteaning* An abrupt and 
disordered syntax can at fîmes 
be përy hottes t ...” 

Ezra Pouttd 


e mind of ^ 


On BIX, you’ll find people like yourself. People who are glad to lend a 
belping hand wlien someone asks a question. People who listen to what 
you hâve to say. People who know about things that will surprise y ou. 

5 for Free 

You can log into BIX for frec to try ir ont. When you do this you get 5 hours to look 
around during the monrh you sign on. After that, you will be billed a subscription fee 
of $13 per month, and communications fees as low as $3 per hour, depending how you 
access BIX. A fixed-fee billing plan is available for people who don’t like the notion of 
a clock ticking while they’re logged in. We encourage you to log in b y telnet to 

bix.com or x25.bix.com. 

To sign up for the free BIX test drive, dial (N00) 695-4882 or dial 
(617) 492-8300, enter bix when prompted and enter bix.rb at the Name? 
prompt. A step by step procedure will get you logged on to BIX. 

The same procedure works if you telnet to bix.com or x25.bix.com. 

Visit us on the Web at http://www.bix.com/ 


Circlo 450 on fnquiry Gard. 


Contact: Seagate Technology, 
Scott s Valley, G4, (40#) 
45Æ-Si i 7; http:jfwww 
Seagate,corn. 

Cîrcle 1025 on Inquiry Card. 


Servers 


NT-Based 

Internet Server 

WceCube /NT (f ROM $5995) CA U HÛST 
multiple Web sites on the Inter¬ 
net, act as a hub for corporate 
intranets, or serve as an internai 



departmental or campa nywide 
co m m u n icatrons server J! te server 
opérâtes on a 133-MHz Pentium 
CPU and inclucks 32 MB of ex- 
pandabîe RAM, high-speed 2-GB 
SCSI disk and tape drives, internai 
3A-inch floppy and CD-ROM 
drives, 32-bit PCI Ethernet and 
hiijh-spced serial ports, SVGA 
vtdeo, a three-button mouse, a 
keyboard, Web-server software, 
and Internet utilities. 

Contact: Pacific Internet, 
CufperCîty, CA, (800)572- 
2638 or (510) 410-9700; 
htt piliwun v.pacwtïÇO mh 
Cîrcle 1026 on Inquiry Gard. 

ISDN 

Communications 

Servers 

The PûhtMastfr 2E Communications 
Server cornes with five ISDN BRI 
ports (from $3895) or 10 asyn- 
chronous serial ports, plus two 
expansion slots, each of which 
acceptsa five-port BRI module or 
a 10-port asynchronous module. 
A fulty confjgured unit can sup¬ 
port up to 15 ISDN BRI ports [30 
G4-Kbps B-channels), 30 115,2- 
Kbps asynchronous ports, or a 
combination of the two ($7885). 
The PortMaster 2i Commumea- 


Hardware 


tinns Server ($3495), lias five BRI 
ports and one asynchronous port. 
You can use each of the 10 64- 
Kbps B-chaonels indîvidualty, or 
you can combine them usmg Mul- 
tilink-PPP to obtain up to 640 Kbps 
for high-bandwidth in ter net¬ 
working applications, 

Co n tact* Livingston 
Enterprises, Inc., Pleasanton, 
CA, (800) 458-9966 or (510) 
426-0770; httpiliunvw 
Jivingston. corn. 

Cirde 1027 on Inquiry Gard. 


Systems 


Pentium Desktop PCs 

ÏH£ 2-Station GT 500 Sériés cqmes 
with 100-, 133-, and 166-MHz 
Pentium proccssors with Intcl's 
43QHXPCI chipset, ÀTrsMach 64 
VT G4-bit graphies chip set with 
synchronous graphies RAM, 16MB 
of EDO memory, 256 KB of syn- 
chronous pipeline burst cache 
memory, six SIMM sockets, Mode 
4 ha rd drives, a n d W i n d o ws 9 5, T h e 
2-Station GT 500 Séries also fea- 
tures optional components for 
videoconferencing and multime¬ 
dia applications. 

Contact: Zenith Data 
Systems, Buffalo Grave, IL, 
(800) 533-0331 or (847) 808- 
5000; h 11 p : 1/www. zd$, coin. 
Cîrcle 1029 on Inquiry Card. 

Desktop PCs 
with Intel's 
Triton il Chip Set 

AVAILABLE IN DESKI ü P OR TOWER CO N- 

frgurat Ion s, t he Prcf e r re d TR 2 m i d - 
size PCs [from $1500) feature 
IntePs Concurrent PCI Processing 
architecture for sîmultaneous 



activlty on the CPU, PCI, and ISA 
buses. The Systems provide single 
or dual 100-, 120-, 133-, 150-, 
IGG-, or 200-MHz Intel Pentium 
processors; 256 or 512 KB of L2 
cache memory; SMP ptnver; and a 
USB port. Six expansion bus slots 
are available. 

Con tact: CSS Laboratories, 
Inc., ïrvinu, CA, (714) 852 - 
8161; httpiihmvw 
xssiabs.com, 

Cîrcle 102B on Inquiry Card. 

167-MHz UltraSparc- 
Compatiblc Systems 

The UWS1/170E (from S 12,500) 
amd UWS1/170E-SYS (from 
$17,400) workstations include 
four 64-bit SBus slots, 20-MBps 



Fast Wîde SCSI-2, and 100-/10- 
MBps fast Ethernet and Media 
Information Interconnect inter¬ 
face. The UWSl/170E-SYS in- 
cludesan UltraSparc 1E System 
board, 32 MB of memory, 16-bit 
audio, a six-speed CD-ROM drive, 
a 1.44-MB floppy drive, a hard 
drive of up to 2.1 G B, Turbo GX 
graphies, a 17-inch mon itor with 
cable, and Solaris 2.5. 

Contact: Integrix, Inc., 
Nembury Parti, CA t (800) 300- 
8288 or (805) 375-1055; 
h 11 pii h vwwi hiU'grix.com, 
Cîrcle 1030 on Inquiry Card. 

Windows NT Personal 
Workstations 

POWÉRED BV 300- auü 366-MHz 
Al ph a 21164 m i c ro proeesso rs, t h e 
Al pha XL3ÛÛ and 366 incorporate 
2MB of second a ry cache memory, 
a 128-bit memory bus, a 32-bit 
PCI I/O bus, Fast and Wide SCSI-2 
for hîgh-speed disk access, and 
ïntegraterf Ethernet, The worksta- 
tions support up to 512 MB of 


Whafs New 


memory, and five drive bays sup¬ 
port En g a floppy drive, a quad- 
speed CD-ROM drive, and upto 12 
G B of Internai st orage, An Alpha 
XL 300 Personal Workstation 
($8495) has 32 MB of memory, a 
1 -GB hard drive, a Matrox Millen¬ 
nium 2-D/3-D graphies adaptera 
CD-ROM drive, and a floppy drive. 
An Alpha XL 366 Personal Work- 
5 ta t ion ($9995) cornes with the 
sa me configuration. 

Contact: Digital Eqitipmenî 
Corp., May nard, ATI, (800) 
842-7027; httpifjwww 
.alphasttrtion. cotn. 

Cîrcle 1032 on Inquiry Card. 

100- and 133-MHz 
Pentium Notebooks 

The WinBookXPs Pentium iqü-and 
133-MHz notebooks corne with 
16 MB of RAM, a 1.3-68 hard 
drive, a 10.4-inch activc-matrîx 
color screen, 256 KB of cache 
memory, and a 20,8-Khps fax 
modem Jhe entry-level dual-scan 
XP5 PlOO includes 8 MB of RAM, 
a 540-MB hard drive, a 10.4-inch 
dual-scan color screen, 256 KB of 
cache memory, an internai 14.4- 
Kbps fax modem, and Ni MH bat¬ 
teries ($1999;wîth IGMBof RAM, 
$2399). The actîve-matrix XP5 
PIQOadds 16 MB of RAM and an 
81D-M B h a rd d ri ve ($2999], A sîx- 



speed CD-ROM docking station is 
also available ($399), You can 
choose a Lexmark point! ng stick, 
an options! Logitech 19-mm track- 
ball ($29.95), or an optional Alps 
touchpad ($79.99). 

Contact: WinBook Computer 
Corp,, Cohmibus, OH, (800) 
468-2162; httpiüwww 
.winbook.com. 

Cirde 1031 on Inquiry Card. 
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fMtkker 2020 


about $10,000 


Rmhwtill Inter national 
£ 310 ) 286*6 100 
http://WWW.cacd 
jockweli.com 
CUtia l»û3on Inqulry Caret 


& 


Spetch Development 
Kit 

. 

Speech System* 
(303)030*1110 
http;//www 
.speectisva.com 
Cltcl# 11 04 on tnquliv Ca«i, 


Theheads-up display from Kopin 
provïdes640*by4SQ*phfef 
monochrome output Images 
such as architectural plans or 
documentation for submarines 
appear inside the unit—this js 
not a see-through display. 




l’Yishion rirndcls won't bc 
wearin^ thesc aimpuuTb on tlie 
ninway. Thcy’rc for real work 
wlurevcr you necj hundrud* of 
linges nfdocumem.itioti t li.it .tic 
impractiL.il or impossible totou 
.ironml. Support for speech 
input lcrs you fetch du tu es you 
use your b.tnds ta fïx a turbine 01 
rrmiblesboot a nueiear l eactur. 


A buiit-in microphone Jets you speak 
to the wearable computer using off 
the-shelf speech-to-text programs 
orcustom client/server dictallon 
applications crcated with tools like 
the Speech Development Kit from 
Speech Systems. 


OptionaJ keyboard, 
if you actually need to 


The Trekker 2020 wilf i ncorpora te 
a 12Q*M Hz Pentium proeessor, 
a 1.2-G B hard d rive, 16MB of 
RAM, and a Motorola 56000* 
sériés d Igita I signal processor 
(DSP) for improved speech-to- 
text operation. The System bas 
thermal management hardware to 



typeinsomething, 




th retire back the dock il the 
Pentium starts runmng too hot 



















DELL DIMENSION 

DELL DIMENSION'" XPS P166s 

* AWE32Wave Tnhle U|ï(|riide CaFfl 

Reliahle PCs For 

Î 66 MH; PENTIUM 1 PROCESSOR 

* Altec LansîngACS-31 Speakers L __ _ 

High Performance 

* Mini Tower Model 

* Microsoft * Windows 95/30 Days 

Computing 

* 32MB SDRAM Memory 

Free StjpporVMS Mouse 


* 256KB Pipeline Burst Cacha 

* 3 Year Limited Warrant y* with 


* JVtfP &2GB Hard Drive [95msl 

1 Year On-site 1 Service 


* 15TX Trinitron Moniteur vis. | 

* Upgrade to S Yoars of On-sito M C\A/ 1 fi fi M U 7 

Service, add $99. IML-VV lUUIVIf 14 


* Af£kV#9 2MB EDO VÎRGE3D Video Gard 

* Upgrade to a 42GB hard driva, WÎtN S D R AIVI 


■ SX EIDE CD -ROM Drive 

tïdd$125. 


* MS Office Professional wiîli 

Business Leaso : $92/Mo> ÆM 


Bookshelf for Windows SS 

Order Code #500321 J 



GET THE MOST INCREDIBLE 
MEMORY EVER. 

(JUST TO BE SAFE,WRITE DOWN OUR PHONE NUMBER. 



It's (lie memory of the future 
Synchronous Dynamic RAM (SDRAf 
to you). And this new 166MHz Pentiui 
chip-based Dell Dimension XPS Pl66s 
fias it. Finally, your PCs won't be held 
back by the limitations of asynchrono 
EDO memory. Finally. with everythin : 
tied to the same dock, you can enjt 
smooth, predictable performance at 
astonishing speeds. Finally, you car 
hâve a hedge against obsolcscencr 
And the technology once reserved on 
for higb-end workstations can be or 
your desktop. So check out the spec 
limber up your dialing finger and givt 
a call now. Corne to think o: 
it, maybe you should tie a strir 
around that finger first 


OdTs tealured computer artist «s Diane Fensiur of Pacifica, CA 


KU 



Pentium Window$*95 


TOOROER 


800 - 873-5533 

http://www.dell.com 

Mon-Fri 7arn-9pm CT * Sat 10am*6pm CT 
Sun I2pm*5pm In Canada* call ËOÜ-233 1589 

| Keycode mm] 









































200M»jt PENTIUM PRÛ PROCESSQR 

DELL DIMENSION”* * XPS Pro2üOn 

* Mini Tower Mtidel 

■ 64MB EDO Parity Memory 

* 255KB Interna! L2 Cache 

* AtëW 3.2GB Hard Driva [9ims| 

* NEW 17 HS Trinitron Monitor 

(15.9* v.i.s., r 26dp, Î600 x 1200 max. res ] 

* NEW #9 2MB EDO ViRGE 3D Video Gard 
■ * BX EIDE CO-ROM Drive 

» MS‘ Office Professions! with 
Bookshelf for Windows ' 95 
! * Micro soit 1 Windows NT 730 Days 
Free Support /MS Mo use 

* 3 Year Limited Warranty 5 

: * Now. Microsoft Windows NT 40 
Upgrade Coupon incfudeéai no 
extra charge: 

* Upgrade to a 4.2G8 hard drive, add $125. 

$3499 

Business Lease': Si 29/Mo. 

Order Code #506320 


2Q0MHz PENTIUM PRO PflOCESSDR 

DELL DIMENSION XPS Pro200n 

* Mini Tower Model 

* 32MB EDO Memory 

* 256KB Internai L2 Cache 
' * t.GGB Nard Drive [11ms] 

* I5TX Trinitron Monitor (13.7' vi s) 

* NEW *9 2MB E00 ViRGE 30 Video Dard 

* 8X EIDE CD-ROM Drive 

* MS Office Professions! with 
Bookshelf for Windows 95 

* Microsoft Windows NT/30 Days 
Free Support/MS Mouse 

* 3 Year Limiied Warranty 

* Now, Microsoft Windows NT 

4 o Upgrade Coupon tncfuded al 
no extra charge 1 
; * Upgrade to a 3.2GB hard drive , 

, f add $143. 

$2499 

Business Lease: $92 /M(j. 

Order Code #500319 


ÏIKIMIIî PENTIUM PROCtSSOR 

DEM DIMENSION XPS P2ÜDs 

i: * Mini Tower Model 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Coche 

* MW4.2GB Hard Drive [10.5ms] 

■ 17LS Monitor (15 T v i s.) 

■ NEW Imagine 128 Sériés 2 Graphics 
Àcceleraîor with 4MB VRAM 

* 8X EIDECD'ROM Drive 

* MS Office Professions] with 
Bookshelf for Windows 95 

: » AWE32 Wave Table Upgrade Corel 

* Attec Lansing AC S -31 Speakers 

* Microsoft Windows 95/30 Days 
free Support/MS Mouse 

* 3 Year Limited Warranty 

* Upgrade to a 17HS Trinitron monitor 
1 f (159* vis.}. add $149 

$3399 

Business Lease: S12B/Mo, 

Order Code #5003IB 


2Q(IMIfi PENTIUM PROC) HSHfl 

DELL DIMENSION XPS P2flfls 

* Mini Tower Model 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* 1 BGB Hard Drive |Umsj 

* 15TX Trinitron Monitor [13 7* v i s ) 

* NEWM 2MB EDO ViRGE 30 Video Ca 

* SX EIDE CD-ROM Drive 

* MS Office Prnfessional with 
Bookshelf for Windows 95 

* AWE32 Wave Table Upgrade Car ri 

* Altec Lansing ACS-31 Speakers 

* Microsoft Windows 95/30 Days 
Free Support/M S Mouse 

* 3 Year Limited Warranty 

* Upgrade to a 17LS{ 15.7' vi s.}, add $ 

v PICTURED SYSTEM 

$2499 

Business Lease: $92/Mo. 

Order Code #500317 


mmt PENTIUM PttUCESSffll 

Df lt DIMLNSfUN XPS PlfiBs 

* Mini Tower Medef 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* NEW à 2QB Hard Drive (lO.Smsj 

* 171S Monitor (15.7* v.i.s,} 

* NEWiS 2MB EDO ViRGE 3D Video Gard 
- 8X EIDE CD-ROM Drive 

* MS Office Proiessional with 
Bookshelf for Windows 95 

* ÀWE32 Wave Table Upgrade Card 

* Altec lansing ACS-5 Speakers 

* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

* 3 Year Limited Warranty 

* 28 8 Data/Fax modem, add S123 

V 


1ü6MHi PENTIUM PROPESBQR 

PEU Dm NSjON XPS PI 66 > 

* Mini Tower Model 

* 16MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* NEW 3.2GB Hard Drive [9.5ms! 

* 15LS Monitor (13.7* vis.) 

* NE W#9 2MB EDO ViRGE 30 Video Card 

* 8X EIDE CD ROM Drive 

* MS Office Professiona! with 
Bookshelf for Windows 05 

* AWE32 Wave Table Upgrade Card 

* Altec Lansing ACS-5 Speakers 

* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

* 3 Year Limited Warranty 

* Upgrade to 32MB SDRAM, add S225 

f 


2im Hz PENTIUM PRÛQfSSOR 

NEW PEU DIMENSION P2Q0v 

* Mini Tower Model 

* 15MB SDRAM Memory 

i * 256KB Pipeline Burst Cache 

* 1.6GB Hard Drive [11 ms] 

* 15TX Trinitron Monitor (13.7" vf s.) 

- 64-bit PCI 2MB DRAM Video 

* BX EIDE CD-ROM Drive 

* Microsoft Windows 95/30 Days 
Free Supporl/Dell Mouse 

* 3 Year Limiied Warranty 

* Upgrade to a 25GB hard drive , 
add $99 

i * Altec lansmg ACS 5 speakers and 
SoundBlaster 16PnPsound. add$99. 

* 3Com Etherimk interface Combo 
Card add $99. 

f 


133MHz PENTIUM PRDCESSÛR 

NEW DEL! DIMENSION PQ3v 

* Mini Tower Mode! 

* 16MB SDRAM Memory 

* 256KB Pipeline Burst Cache 

* 1.6GB Hard Drive [11ms] 

* 15LS Monitor [13,7* v.i.s | 

* 64-bit PCJ 2MB DRAM Video 

* SX EIDE CD-ROM Drive 

* 28 B Data/Fax Modem 

* Microsoft Windows 95/30 Days 
Free Support/De 11 Mouse 

4 3 Year Limited Warranty 

* Upgrade to 3 Yeats of On site 
Service A add $99 

* Upgrade lo 32MB SDRAM, add $225 

* J BGB/3 2GB Tmvan Tape Backup 
with Aecaimatof, add $225 


$2799 $2199 


$1999 $1799 


Business Lease: $ 104/Mo 
Order Code #500316 


Business Lease: $81/Mo. 
Order Code #500315 


Business Lease: $ 74/Mo. 
ÛrdEîr Code #500314 


Business Lease; $G7/Mo. 
Ûfdfîr Code #500313 


NEW STANDARD 3 YEAR LIMITED WARRANTY WITH ALL DELL DIMENSION SYSTEMS. 

‘Off« vaiid in ehe U S Jind spplnjs to thi* îyHon if pujxh^iod batwfisn B/l/96 ard 3/30/9ff Upgrade availabto cm CB crin and prmed user doajwnüton ts nul nxlud«d. Ciatomer n 
'v'.pm- L!-t< ifcppn? iïM hj«Srng durées Sfricag a Ml dncarfatto bwa tOftçfr!* tiw cl c.-je Gsarjntm $ te lim i, J Wïiiftt « (**.»*; wac Dell USA L P. 22 \A W & jU-i j ar<p 
U Aiuvjm U 'i'z'-â- t jî.-es ■ I ■ liir.g arrangea byltwing Crra.jp. Inc ’Sysîam tvi-ighl with drive in options tay •V.-n-sUc 1 :.i h.ca provufKl by Sôr» Tue Service CrxpOfation 

On-itosam» may n#r ta amibblv in c*riain rorîiow locations *F'ricesainiipocific.jliuiis viLd-n tn.i LJ S cmly.iüd jubjiici lut tanga ..lhn bntl Insiiki bgoan-i F'uriiium asi? 

rc-i|i$tere<J (r.nJmarfcs of Intel Corpar.iUon MS. M lïûsoIi WiriLfcv^. W mJüws Ut in I rhe Wi i v.-s logo m rojistenîil rr iitnir^rks of Microsoft Ccporatinn K J A CK r, r n-.g ste^ed 
Ef.ufctnarti ol US fSotot;.^ Motite Dsnwwnicationi L^poratinn 3C«n ard Ftherlmk ,w c. J 3Ccm Carp-r i'...^. Sl^sr. fi^L C^rj^î^ CÿpttaEicn Ail rrÿïti mter,td 



Pentium 

!#« O C M * Q l 


Designed for 


Micros oft* 

Windows“95 




































I 


rd 


99, 


133MHi PENTIUM PHÛGES5ÛR 

flBl lATiïllOPXPi H33ST 

* NEW Network-ready Notebook 

» il r SVGA Active Matrix Color Display 
- 0MB R A M/fl tü MB Harü Drive 

* 256KB L2 Cache 

* PCI Gus with 128-bit Graphics Àccclerator 

* Integrated IG-hit Sound with 
Built-in Dual-ported Speaker 

* Smart Lithium ton Batiery 

* irOA-l Port 

■ Î9mm Qptical Irackboil 

* 3.5' Ploppy Drivé 
•6.1 Rounds 

* Exten cable 1 Year Warranty! 

* Dell Latitude DeskOock" Station with 
Advanced Port Rephcaw add $299 

^ PJCTUREQ SYSTEM 

$3899 

Business Léo se: $ 140/Mo. 

Ofder Code #800047 


133MH# PENTIUM PROC ESSOR 

DELL LATITUDE LM P133ST 

• NEW Multimedia Notebook 

• 12.V SVGA Active Matrix Color Display 
i • üMB RAM/540MB Hard Drive 

j * 256KB L2 Cache 
« Options Bay accepts 4X CD-ROM, 

3.5' Floppy Drive (bolh included) or 
Optional 2nd Li-lon Battery 

• PCI Bus with 128-bit Graphics Accélérât or 

• Inîegraied 16-bit Stéréo Sound 

• Smart Lithium Ion Battery 

• TDuchpad/lrOA 1 Port 

• Under 7 Pounds* 

• Extendable 1 Year Warranty 

• Upgrade toa 13G8 hard drive, add $400 

• 2nd Lithium !on Battery: add $249 

PICTHRED SYSTEM 

$3199 

Business Lease: $118/Mo. 

Order Code #800051 


1QQMH# PENTIUM PROCESSOR 

DELL LATITUDE LM PI00SD 

- NEW Multimedia Notebook 

* tl-3' SVGA Dual Scan Color Display 

* T6MB RAM/310MB Hard Drive 

* 256KB L2 Cache 

* Options Bay accepts 4X CD-ROM, 

3.5* FJoppy Drive (both included) or 
Optional 2nd LL Ion Battery 

* PCI Bus with 128-bit Graphics Accclerator 

* Integrated 16-bâi Stéréo Sound 

* Smart Lithium Ion Banery 

* Touchpad/lrDA-1 Port 

* Nylon Carrying Case 

* Under 7 Rounds* 

* Extendabïe 1 Year Warranty 

* Upgrade to 40MB RAM. add $550 

$2699 

Business Lease; îlOÛ/Mn. 

Order Cace #800050 


IQÛMHz PENTIUM PRÛCESSQR 

DELL LATITUDE LM PI 00SD 

■ NEW Multimedia Notebook 

• 11.3" SVGA Dual Scan Color Display 

* G MB RA M/54 DM B Hard Drive 

• 256KB LZ Cache 

* Options Bay accepts 4X CO-ROM, 

3.5' Floppy Drive (both included) or 
Optional 2nd IHon Battery 

• PCI Bus with 120 bit Graphics Aeceleraior 

• Integrated 16-bit Stéréo Sound 

• Smart Lithium ton Battery 

* Touchpad/JrDA-1 Port 

* Under?Pounds* 

• Extendabïe 1 Year Warranty 

* Upgrade to 16M9RAM, add $249 

* Leather Carrying Case , add Si29 

$2399 

Business Lease: $89/Mo. 

Order Cüdo I0ÜUÛ49 



BUILD PERFORMANCE WITH 


THESE OPTIONS, 

DELL DIMENSION ADD 

16 G B/3.2GB Travan Tape Backup with Accéléra tor , r 5225 

3 Year Next-business day, Qn-sîte Service ..._$99 

28 B Data/fax Modem. $129 

Win95 Mechanical Keyboard.S29 

3Com* EtherLink* III Network Interface Gard..$79 

DELL LATITUDE ADD 

Upgradû to 8MB RAM.$249 

Upgrade to 16MB RAM. $399 

Upgrade to an BiÜMB Hard Drive.$200 

28.8 XJACr/Cabled Modem.$259 

3Com Ethernet 10BASE-T Network Card.$159 

Nylon Carrying Case..$69 

Leather Carrying Case....$129 

DELL OPENS STORE ON THE WEB 


New you ean buy Dell Systems online. In tact, you can 
custom configure, price and track delivery of your PCs 
rigllt on the Web. li s simple, secure and open rvventy- 
four heurs a day. Sa makc shopping easier on yoursetf. 
Visîi the n cw Dell Web site Store lu day. J a si point your 
browser to wwwdell.com and click en "Buy A Dell " 

Pentium Pro Chip-based Warkstations 
■ Pentium Chip-based Desktops 
E Pentium Chip-based Notebooks 

reu. 


TO ORDER 


800 - 627-1440 

http://www.clell.com 

Mon-Frï 7am-9pm CI * Sat lOam-Spm CT 
Sun 12 pm - 5pm In Ca n a dtC cal IBÜO -233-1509 

| Ktiycofe *011-11 | 






















































DELL LATITUDE' LMPtOOSD MntegrAledtB-bit Stéréo Sound 

ICCMHz PENTIUM’ PRDCËSSQR • Smart Lithium Ion Batlory 

* NEW Multimedia Notebook *Touchpatf/ltDA 1 Port 

* 11.3" SVGA Dual Scan Color Display • Under 7 Rounds* 

* BMB RAM/S4QMB Hard Driva 4 Extendable I Year Warranty 1 

* 256KB L2 Cacha * Upgrade to î 6MB RAM, 

* Options Bay accepte 4X CD-ROM, 

3 , 5 '* Floppy Drive Iboth mcluded} * 2&8XJACK /Cabted Modem, 
or Opiîonol Znd LMon Baltery addS25$, 

* PCI Bus with TZa-bit Graphics Business Lease; $8R/Mo. 

Acceïcrator Qrder Code fBOO(H9 


NEW Multimedia 
Dell Latitude LM 
Notebook 


Introducing tho Dell Latitude' LM notebook. 
The multimedia notebook with graphies so 
impressîve, ifs iike having o th&ater on your 
lap. Boasting MPEG software and the Neo- 
MUMM Magic 128- 
® . 


[t 


ffl 


Microsoft* 


P ?/? V H. *71 Wi ndows*95 


bit graphies 
acœlerator, 
it delivers 


video so clear you can run film clips in your 
présentations. The SVGA (000x600) screen lots 
you see even more of a good thing. And whafs 
more, this Systems built around Delt r s Lithium 
Ion battery. Which means your graphies can 
dazzle crowds for hours and hours r 

This multimedia maestro is not coming 
soom Ifs already here. To ordec call us today. 


MU 


TO ORDER 


800 - 289-1155 

http://www.dell.conn 

Mon-Fri 7am’9pm CT * $at ÎQünv6pm Cf 
Sun I2pni-5pm In Canada! catl 800-233 1589 

1 Keycode #01140] 






















